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Air motor hoists 621.546 7:448
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the Application of Automatic Handling
Equipment 7:563

Artificial lighting 658.242 7:715
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Auel, C. B. Organising to Prevent Materials

Waste 7 : 669
Automatic Stop and Check Valve (News of
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Automatic Time Eecorder (News of Equip-

vient) 7:716
Automobile industn". Management,

658.9:629.113. .7:21, 167, 195, 283, 417, 523, 647
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Bahcnck, George D. Building Tractors Under
Scientific Management 7 :647

Baker, M. M. Ecsults of Scientific Manage-
ment from the Viftvpoint of Corporate
Control 7 :645

Hanks and banking 332.1 7 : 73
Basset. William R. Profits from Better

Equipment 7:437
Bearings 621.82 7:716
Belnap. L. J. Qualitii Habits That Were
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Bliss. J. H. Capital Requirements and Con-
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The Operating ami Fin/incial Ratios Char-
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The Protection of Working Capital 7:653
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i'rotrn, Donaldson. Tuning Up General
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the Small Factory—Articles I-V
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Vol.: Vis.

.7:305
Time Study and Standardization 7:431
Wage Incentives and Profit Sharing 7:507
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Charts, Graphic 653.53 7 : 19, 65, 329
Charts, Production 658.532 7:705
Chemical technology 66 7:43
Clark, Wallace. Executive Control of Future
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Coonley, Howard. The Executive Airplane 7:153
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Cost of conveyor systems 658.281(002) 7:557, 693
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ment) 7 :34S
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Crates 658.78844 7:187, 323
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Equipment) 7 :349

Cutting devices 621.93 7:714

Darnell, A'. IT. Increased I'ritfils Through
Contr<d of Costs—Articles V-Vl
Establishing Standard Cost 7:51

Operating Adjustments Under Standard
Cost's 7 : 183

Pavis. Dwighl F. Organising Industry for
Preparedness Again.U War 7:281

Hepreciation 657.421 7:405, 689

Dial Type Thermomrlcr (News of Equip-
ment) 7:715
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ment) 7:716
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ment) 7
:
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E
EcDUomics 33 7 :;il5, 337

Eight-Wheel Motor Truck Develops from
Eight-wheel Bus 7:662

Electric generators. Cooling 621.51 7:99

Electric machinery 621.3 7 :
71o

Electric meters 621.3175 7:446

Electric-Motor-Operated Valve Control Unit

(News of Equipment) 7 :349

Electric power supply .621.311 7:603

Electric switches . .

." '.

. .621.3117 7:714, 716

Electric Type Temperature Controller (News
of Equipment) 7 :231

Electrical Boiler Water Level Indicator and
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Electrical Meters for 002 Flue Gas (News
of Equipment) 7 :
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Equipment. Movable platforms 658.281 7:588

Production 658.27 7:437

Safety Devices 658.283 7:297

Service 658.28 7 : 682, 713

Trucks ..658.281.. 7: 172, 182, 230, 233, 317, 348, 350, 533,

538, 563, 662

Executive control 658.1 7:179

Experimental Equipment Mounted on a Port-

able TaUe 7:682

Exporting 382 7:573

"Extralite" Spray Equipment (News of
Equipment) 7:231

tory in San Francisco 7
:
177

Outside Conveyor for Elevating Materials 7 :341

Generators, Electric. Cooling 621.51 7 :99

Gidney, Harry Dean. Developing the Statis-

tical Department 7:19

Graphic chart sheets 651.64 7 : 590

Graphic charts 658.53 7:19,65,329

Grease Gun for Use With Cans or Barrels 7 :652

Greenwood, G. W. New Forms of Deprecia-

tion Schedules 7 :
689

H
Hackett, J. D. Aisentism Factors for Indus-

trial Plants (Management Data Summary
No. S3) 7 :

199

Hagemann. George E. Materials Handling
Methods That Have Added to Inditstrial

Profits—Articles I-II

Experience Data from 55 Plants Using

Larger Equipment 7:557

Experience Data on Actual Installations 7 :693

Hallman, J. W. Cost of Carrying Overdue
Accounts 7 :63

Hammers, Pneumatic 621.544 7 :
10(1

Riveting 621.97 7:.590

Haney, Lewis H. Barometer of Industry and
Trade 7:7, 143, 271, 391, .507, 635

Hardiman, Winifred. The Qualified Nurse in

Industry 7 :56

Heater for Furnace Air (Neivs of Equip-
ment) 7:100

Heating, Industrial 658.25 7:589

Heavy Duty Elevating Truck (News of
Equipment) 7 : 233

Howe, Everett W. A Way to Promote Satis-

faction 7 : 709

Factory accounting. See Accounting, Cost

Fans, Mechanical 621.63 . . . . 7 :231, 447, 713

Feed-water indicator 621.1875 7:99

Feeder Group for Pulverized Coal (Nexos of
Equipment) 7:100

Ferguson, William B. Practical Methods for

Planning Work—Article VI
Planning the Repetitive Manufacture of

Automobile Wheels 7:31

Filing Cabinets 651.2 7:448

Financial companies 332.1 7:73

Financial control 6.58.14. .7:21, 25, 57, 155, 169, 195, 205, 283,

291, 299, 405, 417, 529, 653, 659

Fish, E. H. Preparing Employees to Keep
Jobs in Old Age 7:204

Why not Censor Industrial Ventures? 7 : 77

Fixed assets. Accounting practice. . . .657.421 7:405, 689

Floor Vibration Insulation (News uf Equip-
ment) 7:447

Fordham, Thomas B. and Tingley, Edward H.
Control Through Organization and
Budgets—Articles II-IV
The Compilation of a Budget 7 :57

Applying the Budget to Industrial Oper-
ations ^ 7:205

Operating Factory Divisions by Budget 291

Forecasting production 338.97 7:153

Foreign trade 382 7:573

Fork Type Tier-Lift Truck (News of Equip-
ment) 7 :233

Foundations for machinery 621.715 7:447

Foundry practice. Mechanical handling,
658.281 :621.72 7 :209

Four-wheel Drive Lift Truck (News of
Equipment) 7 : 230

Identification of Piping Systems by Colors 7:297

Improved Centrifugal Pump, An (News of
Equipment) 7 :590

Improved Valve, An (News of Equipment) 7 :590

Indicating Steam Flow Meter (News of
Equipment) 7:232

Indicators 621.171 7:232

Induction motors 621.3 7:715

Industrial heating 658.25 7:589

Industrial Heating Equipment (News of
Equipment) 7 :589

Industrijil preparedness 355.21 7:281

Industrial research 6(072) 7:17

Industries in the South 38(75) 7:517,663

Information Classification for the Manage-
ment Adapted from the Dewey Decimal

System (Management Data Summary
No. 25) 7 :449

Inspection 658.562 7:167, 295

Interchangeable Filing Equipment (News
of Equipment) 7 : 448

,Iura.irhek, F. Building a Siien:'<sful Sales

Manual .7:674

Gas as fuel 662.76.

Geiger, Charles W. Industrial Gas Labora-

.7:177

K
Kent, llohirt T. A Conveyor Systrnt that

Revolutionized a Cotton Mill 7:411

Conveyors Require Good Management 7:539

Reducing the Cost of Shop Trucking 7:317

Savings from Conveyor and Molding
Equipment 7 : 209

Kimball, Dexter S. The Organization of

Modern Industry—Article VII
The Rise of

'

' Industrial Democracy " 7 : 45
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Labor-saving devices 628.28 7:713

Leakproof Sleeve Bearing (\ews of Equip-
ment) 7 :7ir)

Lighting, Artificial 658.242 7:715

Locomativc Type Crane (\ews of Equip-
ment) 7 :101

Long n'heel-Base Truck (News of Equipment) 7:350

Loom counters 677:681.14 7:98

Loose Pulley Bushing and Oilin^f Device
(News of Equipment) 7 :589

Lowry, Stewart M. Shop Transportation
Economics 7:533

LubricaUng device 621.89 7:589, 652

M
McAllister, A. S. Hantibook of Specifications

for Commodities Purchased Out of Taxes 7:527

Machinery foundations 621.713 7:447

Machinery maintenance 6.i8.581 7:437

Macy. Salph G. The Piedmont Section of
the Carolinas—Articles I-II

The Southward Trend of Manufacturing 7 :.')17

The Power Supply of Southern Indus-
try 7:663

Maintenance and repair. Machinery. .658.581 7 :437

Man-Cooling Fan (American Blower Co.)
(News of Equipment) 7:713

Man-Cooling Fan (B. F. Perkins) (News of
Equipment) 7:447

Management. Automobile industry. .658.9:629.113. .7:21, 167,

195, 283, 417, 523, 647
Co-operative 658.3151 7:45
Organization . .638.16. .7 :l!l, 4.5, 57, 161, 205, 291, 305,

431, 523

Personnel 658.3 7 :45, 56, 204
Planning 658.51 7:31
Production 658.3. .7:24, 39, 173, 295, 401, 645
Shirt factory 658.9:687.211 7:311
Textile industry 658.9:677 7:411,539
U. S. War Dept 658:353.6 7:281

Materials control 658.78. .7:194, 204, 315, 677

Malhewson. Park. The Mechanics of Profit-

Making 7 :659

Measures and weights 389 7 : 544

Mechanical conveyors. See Convej-ors. Plant
equipment.

Mechanical fans 621.63 7:231,447,713
Mechanical handling . .658.281. .7:79, 172, 182, 209, 230, 233,

317, 341, 348, 349, 350, 411, 533, 538, 539, 545, 551, 557,
563, 588, 662, 693, 713, 714

Mechinical handling. Costs. . .658.281(002) 7:557,693

Mechanical handling of coal 621.86:662.65 7:79

Mechanical stokers 621.18414 7:100,101,287
Mechanical Weighman, A (News of Equip-

ment) 7:589

Mellon, Andrew W. Industrial Research a
Factor in Progress 7:17

Mendleson, Jerome. Controlling the Flow of
Package Products by Materials Han-
dling Equipment 7 :545

Meters, Electric 621.3175 7:446
Method of Increasing Storeroom Capacity, A 7 :294

Miller. Robert F. A Comparison of Premium
Wage Plans 7 : 699

Mills. Frederick C. Economic Problems of
Industrial Organisation—Articles I-IV
The Factors of Pmduction 7:213
The Industrial System and the Price

Sy.item 7 :337

Factors Affecting Wages and Other
Shares in the Product of Industry 7:423

Foreign Trade in Relation to Imtustry 7 :573

Motor trucks. Plant e<|uipmeut. .638.281 . .7:172, 182, 230, 233,
317, 348, 350, 533, 538, 563, 662

Mott, C. S. Tuning-up General Motort—
Article V
Organising a Great Industrial 7:523
(See also, Brown, Donaldson; Swavne,

Alfred H.; Wennerlund, E. Karl).
Movable Lift-Truck Platform, A (News of

Equipment) •. 7:588

Movable platforms 658.281 7:588
Munschauer, E. A. Maintaining a Profit with

Reduced Prices .'

7 :401

N
New Adding Machine (News of Equipment) 7:447

New Electric Hammer (News of Equipment) 7 :590

New Graphic Chart Sheets (News of Equip-
ment) 7:590

New Line of Air Motor Hoists (News of
Equipment) 7:448

New Pnevmatic Drill (News of Equipment) 7 :588

New Recording Controller, A (News of Equip-
ment) 7:588

New Tip for Electric Cutting (News of Equip-
tnent) 7:714

New Type Induction Motors (News of Equip-
ment) 7:715

Nurses in industry 658.383 7:56

Office Employees and Entrances 7 :430

Office forms 651.71 7:695

Office materials. Graphic chart sheets. .651.64 7:590

Oglesby, Milton L. Formulas for Shipping
Box Construction 7:323

Oil industries. Economic production. 338: 665 7:85

Organization . .658.16. .7:19, 45, 57, 161, 205, 291, 305, 431, 523

Orifice Valve to Control and Measure Steam
Flow (News of Equipment) 7 :97

Overhead expenses 657.441 7:683

Painting, Spray 667.6612 7:231

Paper st^indardization 676(003) 7:695

PayroU 658.3234 7:311

Pay-roll 'and Production Accounting Machine
( \cws of Equipment) 7 :228

Pay-roll Recorder, A (News of Equipment) 7:348

Pelton, G. M. Supplying Financial and Cost
Information 7:169

Personnel 658.3 7 :45, 56, 204

Absentism 658.31816 7:199

Co-operative management 658.31816 7:45

Health 638.383 7:56

Labor supply 658.3112 7:.50

Payroll 658.3234 7:311

Premium wage plans 658.3225 7:699

Profit-sharing 658.324 7:567

Wages. Economics 331.2 7:423

Wages. Management 658.32 7:311,567,699

Petroleum. Economic production. . . .338:665 7:85

Pipe specifications 621.774 7:577

Piping systems. Safety 658.283 7 : 297

Planning 658.51 7:31

Planning Purchases to Fit Production 7:194
Pneumatic hammers 621.544 7:100
Pneumatic Riveting Hammer (News of Equip-

ment) 7:100
Portable Elevator (News of Equipment

)

7:714

Porter. David B. Application of Charts in

Industry (Management Data Summary
No. Si)

".

7 :65

Application of Charts in Industry—
Article II

( .Maiitigrmrnt Data Summary No. S4)

.

7:329
Power planU, Electric 621.311 7:663
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Premium w'age plans . .

.

Price analysis

Prices

Production. Economics

658.3225 7:699

338.58 7:19.5,283,417

338.5 7:337

..338.. 7:77, 8.5, 155, 215, 423

Forecasting 7 :167, 295

Management 658.5. .7:24, 39, 173, 29.5, 401, 645

Planning ' 658.51 7:31

Quality control 658.562 7 :167, 295

Rate-setting 658.54 7:31

Routing 6.58.512 7:545

Standardization 658.516 7:431, 669

Time study 658.5421 7:98,431

Production charts 658.532 7 : 705

Production equipment 658.27 7:437

Profit-sharing 658.324 .7:567

Pumps, Centrifugal 621.67 7:590

Quality control .658.562 7:167,295

Eate-setting 658.54 6:31

Reel Lifting Trailer (News of Equipment) 7 :713

Reflector for Concentrated Light (News of
Equipment) 7:715

Research. Industrial 6(072) 7:17

Research and experiments in the plant. .658.57 7:43

Reynolds, E. G. Co-ordination of Production

with Sales for Oil Companies 7 :85

Riveting hammer 621.97 7:590

Riveting hammer, Pneumatic 621.544 7:100

Roofing, Asbestos 695.7 7:350

Routing 658.512 7
:
545

.7:21

Swayne, Alfred A. Tuning-up General

Motors—Article I
Mohilization of Cash Reserves

(See also Brown, Donaldson; Mott, C. S.

;

Wenuerlund, E. Karl)

Technology, Chemical 66 7:43

Textile industry. Management ...658.9:677 7:411,539

Textile industry. Mechanical handling,
658.281:677 7:411,539

Textile machinery. Loom counters. 677:681. 14 7:98

Thermometers .". 662.612. . . .7:231, 588, 715

Time recorders 7:348, 716

Time study 658.5421 7:98,431

Time-Study Board (News of Equipment) 7 :98

Titcomb, George E. Industrial Coal-Handling
Equipment 7 :79

Tractor and Trailers Deliver Incoming Mate-
rials 7:538

Tractor manufacture. See Automobile in-

dustry.

Transite Ashestos Roofing and Siding (News
of Equipment) 7:350

Transportation within the plant. .658.281. .7:79, 172, 182, 209,

230, 233, 317, 341, 348, 349, 350, 411, 533, 538, 539, 545,

551, 557, 563, 588, 622, 693, 713, 714

Truck for Handling Gears 7 : 172

U
U-Fin Air-Cooler The (News of Equipment) 7 :99

Universal Meter for Electric Power, A
(News of Equipment) 7 : 446

Safety devices 658.283

Sales accounts 657.5244

Sales analysis 658.808

.

Sales manuals 658,807

Salvage 658.5671

Separators, Compressed air 621.5

Service equipment 658.28

Sicgrl, Michael L. Factory Payroll Control

in the Shirt Industry

Shipping cases 658.78844

Shirt Factory. Management ..658.9:687.211

Shop accounting 658.5 : 657

Shop management 658.5. .7:24, 39,

Shop transportation. See Transportation
within the plant.

Sleeve bearing 621.82

Southern States. Industries 38(75),

Specifications for commodities 6(003),
Spivry, W. T. Measuring the Savings of

Mechanical Handling

Spray painting fi67.6612

Standard Forms for Office and Shop Vse
(Managrmrnt Data Summary No. 27)

Standardization. Production 658.516

Standards. Paper 696(003)

Pipes 621.744

St(';im engine valve 621.116

Steam indicators 621.171

Steam orifices 621.1866

Stoddard, William Leavitt. The Office of
Messenger Boy Problem

Stoker improvement, A (News of Equipment)

Stokers, Mechanical 621.18414

Storcskeeping 658.78. .7:

Stronck, H. N. Charts for Report Purposes.

Sugar industry. Mechanical handling,
658.281:664.1

7:297

7:63

7:85

7:674

7:422

7:350

.7:682,713

7:311

7:187,323

7:311

7:427,683

173, 295, 401, 645

7:716

.7:517,663

7:527

.7:551

.7:231

7:695

.7:431,669

7:695
.7:577

. .7:97

.7:2.32

..7:97

7:50

7:101

7:100,101,287

194, 204, 315, -677

7:705

.7:563

V.alves 621.84 7:97, 349, .590

Vollmer, William A. Fiber Shipping Case

Economies 7 : 187

Voltmeters 621.3173 7:446

W
Wages. Economics 331.2 7:423

Management 658.32. . . .7:311, 567, 699

Pay-roll 658.3234 7:311

Premium wage plans 658.3225 7:699

Profit-sharing 658.324 7:507

Waldron, Frederick A. A Co-ordinated Sys-

tem of Planning, Routing, and Cost

Accounting—Articles I-IV

A Co-ordinated System of Planning, Rout-

ing, and Cost Accounting 7 :39

Organization of the Production Divi.iion 7 : 173

Organization of Inspection and Main-
tenance 7:29.1

Organization of the Accounting Division 7 :427

War Dept. Management 6.58:3.53.6 7:281

Waste, Utilization of 6.58..5671 7:422

ll'axte Reclamation in a Food Products In-

dustry 7:422

Watertight Service Box (News of Equip-

ment) 7:714

Weidlein, Edward R. Strange Uses of Com-
mon Materials—Article II

Wcigliing 389 7:544

Weighing scales 681.16 7:.589

Wenncrlund, E. Karl. Tuningup General
Motors—Article VI
Quantity Control of Inventories 7:677

(Sec also Brown, Donaldson; Swaync,
Alfred H.; Mott, C. S.)

Willis, Henry Parker. Picking Out Tour Bank 7:73

Worker, Juseph G. Underfeed Stokers and
Economy in Coal 7:287
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Authors and Articles in this Issue

ANDREW W. MELLON, Secretary of the

I.
Treasury, in the opening article of this

issue emphasizes the great importance of indus-

trial research to all human progress. As an

eminently successful business man, Mr. Mellon

was drafted for the stupendous task of readjust-

ing the national finances during the trying period

following the close of the war. By his compre-

hensive grasp of affairs he has accomplished

economies of administration and reductions of

jiuhlic debt that place him in the front rank

of financiers of all time. Harry Dean Gidney,

Statistician of the Pacific Telegraph and Tele-

phone Company, contributes "Developing the

Statistical Department." The modern business

constantly tends to greater size, and its larger

operations and the keen competition it must meet

render it imperative that the executive keep in

even closer touch than before with its essential

ik'tails. How can this be done? The answer is

found in ]\lr. Gidney 's article.

The General ilotoi-s series, which promises to

constitute a distinctive contribution to the litera-

ture of management, begins in this niuiiber with

"Mobilizing the Cash Reserves," by Alfred H.

Swayne, Vice-President of General Motors Cor-

poration in charge of banking relations. ]\Ir.

Swayne describes the methods by which the

present management of the corporation effected

large interest savings by the economical use of

working capital.

J. H. Bliss, Controller of Libby, McNeill and

Libby and author of "Financial and Operating

Ratios in :Management. " contributes the second

article of his .series, "Cai)ital PuMiuirements and

Control". Mr. Bliss calls attention to the meager

information for the average reader provided by

the usual financial statement. He then shows

what a wealth of information the .same statement

yields to the accountant, or other person who

knows how to "read it out".

"Planning the Repetitive :\lanul'acture of

Automobile Wheels" concludes the series by

William B. Ferguson, which has presented in

six articli's the i)riiu-iplcs of accepted methods

for planning both repetitive and non-repetitive

work. Mr. Ferguson is exceptionally (lualified

to deal with this topic.

In the concluding in.stalment of Dean Dexter

S. Kimball's series, entitled "The Rise of 'In-

dustrial Democracy'," he .sketches the influence

of democratic ideals on industrial development.

culminating in the establishing of something like

1000 works councils in this eountiy since the

war. Dean Kimball writes from intimate

knowledge of industrial conditions, having

occupied positions from machinist apprentice

to general manager.

Frederick A. Waldron, Consulting Engineer,

formerly superintendent of the National Cash

Register Company, contributes the first article

of a series of five which will present a complete

simplified system of manufacturing control.

The subject is "A Co-ordinated System of

Planning, Routing and Cost Accounting".

"Establishing Standard Co.st," by R. W.
Darnell, Controller of the Ritter Dental ^Manu-

facturing Company, is the fifth article discus.s-

ing "Increased Profits Through Control of

Costs." It discusses briefly the job and stand-

ard cost systems, and then deals in greater de-

tail with the preferable standard cost system.

Sales and collection men will find ixseful ma-

terial in the article by E. G. Reynolds, formerly

of the Tidewater Oil Company, on "Co-ordinat-

ing Production and Sales for Oil Companies,"

and that by J. W. Hallman, Credit Manager of

the Sun Oil Company, on "Cost of Carrying

Overdue Accounts".

The Fordham-Tingley article this month

deals with the compilation of the budget. The

authors show in detail the process of laying out

the preliminary budget plans, develoi)ing them

down through divisions. dei)artments, and sec-

tions, and finally assembling all data essential

to the building of a sound, comprehensive,

operating program.

Henry Parker Willis. Editor of The New
York Juiirniil of Commerce, and Profes.sor of

l?anking in Columbia Tniversity, contributes

"Picking Out Your Bank". ^Iv. Willis lays

down five canons for the .selection of a bank

—

size, location, scope, service, expertness.

George E. Titcomb, Eastei'n Branch Sales

:\Ianager of the :McMyler-Interstate Company.

describes S typical industrial installations of

mechanical coal-handling apparatus, covering

small and large plants.

David B. Porter, Assistant Professor of In-

dustrial Engineering. New York I'niversity, con-

tributes an article on "Applications of Charts

in Industry", which will be valuable to all who

are interested in graphic representations.
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The Experiment
Its Use and Abuse in Business Management

Experiment is the re-creating life-blood of Progress. It is

necessary when confined to new and unsolved problems in

business management and control. But too often Experi-
menting is only another word for "Guessing"—blind striving

after the right system or practice which already exists and
which experience has established as exact knowledge. In
such cases experiment is a costly and wasteful pastime.

Progressive Business is wisely guided tcday by the known
results from a mass of individual experiments. Where the

results of such experiments fit its needs, Progressive Business
accepts them and, by putting them into practice, contributes

to progress.

The most practical and useful results of individual business

methods and experience—all that is best in business manage-
ment and control—are visualized thousands of times in the

practice of Ernst & Ernst.

Ernst & Ernst eliminate unnecessary experiment and con-

tribute to better business today a service of exact knowledge
based on long and practical experience.

ERNST & ERNST
AU DITS - SYSTEMS
TA X SERVICE

NEW YORK
BUFFALO
ROCHESTER
BOSTON
PROVIDENCE
PHILADELPHIA
BALTIMORE
RICHMOND
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MILWAUKEE
MINNEAPOLIS

ST PAUL
DAVENPORT
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KANSAS CITY
OMAHA
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SAN FRANCISCO
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NEW ORLEANS
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SAN ANTONIO
WACO

FeOERAL TAX OFFICE: 910 TO 918 MUNSEY BLOG . WASHINGTON D C
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The Current Information Index

THE new department "Current In-

formation Inde.x for the Manage-
ment," in this issue of Maxagemext
AND Admixistr.atiox beginning on page

104, rounds out plans for the magazine

which have been maturing for many
months. This January number is, there-

fore, typical of those that will follow

during 1924. Each will have from 12 to

15 major articles and 5 service depart-

ments, all selected and prepared for

their usefulness and practical value.

These two characteristics are prominent

in the new index.

The field of management and admin-

istration is so broad, and the published

matter in regard to closely related topics

is so voluminous, that a focusing point is

needed by anyone who would keep in

touch with all the worthwhile manage-

ment developments. The "Current In-

formation Index" is that point. It gives

in a few pages the essential facts concern-

ing about 200 current magazine articles,

books, pamphlets, and printed addresses

and reports. A glance through its pages

is turning a spotlight on the best of

present-day management thinking and

doing in all branches of industry.

Once spotted it is easy to secure and

apply these articles which arc of use in

solving your management problems.

And a single source has brought them

to your attention. You have been sa\ed

time by consulting one section of MAX-
AGEMEXT AXD AdMIXISTRATIOX instead

of reading a score or more of magazines

in an attempt not to miss anything which
might be helpful.

The grouping of all articles under

alphabetic heads permits passing over

those which are not of use and concen-

trating only on those which promise as-

sistance. If a subject is under investiga-

tion a survey of the items under that head

in recent issues of the index brings for-

ward all the available current informa-

tion.

The index has one feature which has

never before been introduced into such

a compilation. Each item is classified

and the index or class number is printed

as a short title, to assist in grouping like

items, or to permit clipping of items to

be pasted on cards in a personal file.

Those subscribers who are already using

the classification of management infor-

mation, under which the articles in the

magazine are classified, will find this

feature of the index invaluable. The
other facts given in regard to each article

or book are : Its actual title ; name of the

author; name of the publisher or refer-

ence to its source; and a brief descrip-

tion of its thought or contents.

The preparation of the items is done

under expert supervision by the Engi-

neering Societies Library in New York
City. The articles and books to be in-

dexed are selected by the editors of

.Max.vgemext AXD Admixistr.miox.
To carry through the purpose of use-

fulness every book, pamphlet, and report

indexed can be secured from its pub-

lisher; every magazine from which an

article has been indexed is kept on file

so that photostat copies of every article

indexed can be supplied by us at cost.

The index section in this issue has

been developed from about 150 maga-
zines and the current books of about 50
publishers. In all 170 items are pre-

sented including 14 books.
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Trolleys, cranes, hand hoists,

electric hoists— all overhead han-

dling equipment becomes Better

Handling Equipment when op-

erating on Hyatt roller bearings.

Better Handling Equipment

transfers loads easily, depend-

ably and economically, the bear-

ings — Hyatt roller bearings —
last throughout the life of the

equipment without adjustment

or replacement.
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ImderKof
That's one of the big factors in plant

operation and economy, today— because,

when a man's mind is on his feet, it isn't

on his job — he does less work and
poorer work.

If he slips and falls, the results may be

serious and costly to you. You're lucky

if you lose only his time and output.

How about liability?

Install Irving Subway, the Non-Slipping Open
Steel Flooring, and you'll have permanent safety

underfoot — and you'll have a floor that is also

practically time-and-wear-proof.
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PREPARED BY LEWIS II. IIA.NEV
Director, New York Vniiersity Bureau of Business Research

Barometer of Industry and Trade

Outlook is Promising for Good Business during 19'-24

The main forecasting line in the

l)aiometer, the P/V line, moved upward

decidedly in November. As this line

usually indicates the course of business

live or six months in advance, it now

seems probable that the upswing which

we have forecast for 1924 will be some-

what greater and cover a longer period

than had been anticipated. Clearly the

trend of the P/V line shows that the

basis is being laid for a very good busi-

ness during a considerable period begin-

ning about three months ahead.

The rise in the main forecasting line

is the result of a moderate advance in

prices accompanied by a decrease in the

physical volume of trade. The latter is

due to the curtailment in production and

trade which began in the summer and

which is apparently nearing its close at

the present time. As a result, over-

supply is being reduced and the intensity

of demand for commodities is increasing.

As a result of this condition the out-

look is for a general upward trend in

prices during the early i)art of 1924.

With oversupply remedied in most in-

dustries, with money easy, and with the

intensity of demand increasing, higher

prices are the logical outcome.

The forecast of an upward trend for

business and industry is supported by

conditions in the money market. Tlie

interest rate on the best commercial

paper stands at 5 per cent, and, when

allowance is made for the usual seasonal

variation, this means a virtual decline in

money rates. The federal reserve ratio

has actually increased and after adjust-

ment for seasonal variation, stands near

the highest pmnl ever readied. This

fact reflects the existence of abundant

credit.

One of the few^ disturbing indications

has been the increase in the number of

business failures. This increase reflects

the extremely "spotty" state of trade

—

some industries being very good, while

others are equally bad. On the whole,

the failure statistics suggest that no gen-

eral increase in business is immediately

at hand ; but we may reasonably assume

that the gain in failures reflects the last

stages of the recent period of liquidation,

and that the advance need not be long

delayed.

The unfavorable appearance of the

failure data is in part offset by the large

gain in new business enterprises.

Already a real upward tendency is

reflected in the November statistics of

bank debits and postal receipts. (See

Fig. 9). Bank debits to individual ac-

counts furnish one of the most valuable

and sensitive indexes of business condi-

JASONDjJFMAMJJASOMDlJ FMAMJ JASONDJ FMAMJJASONDJ FMAMJ
—>1< 1921 ->i<- 192t -J<- 19Z3 •^ 19241920-

FiG. 1 The Barometer or IsorsTRV .kst) Trade

imi' vioeverea The interest rate curve h.as been corrected for seasonal variation, ami in.lex min.ber 100 eqnals .t per cent.

The federal reserve ratio of ca.'.h reserves to note and deposit liabilities is inverte.1 to li.-..rM.onizc its indications with tlie re.^t

of the curves,' and is corrected for seasonal variation. Business failure b.-.rs are t.ast-l on Pun 's reports, and noniial is

fiken as the trend for 40 vcars. The six coinnioditv price index is based on special investigation by tlie N. \. L. Bureau.

Pccenibcr lOi."? ilata shown" are probable trends, .\reas in which curves lie indicate that business is good, normal, or poor.
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tions. The fact, therefore, that bank

debits, after eliminating seasonal vari-

ation, increased nearly per cent in

November as compared with October, is

one of the outstanding developments of

the month. Postal receipts also gained,

though to a smaller extent.

The best indications available with re-

spect to purchasing power strongly sup-

port the forecast based on the P/V line.

The New York University Bureau of

Business Research prepares a monthly

index of consumer purchasing power for

New York State. This increased sharply

in October and a continued high level

was maintained in November. Further-

more, there has recently been a gain in

the indicated purchasing power of wage-

earners which is of great imjiortance.

While employment appears to have de-

creased somewhat, it still remains high

and the average weekly earnings of

wage-earners have increased decidedly.

In fact, earnings have moved up so

much more than the cost of living index

that the outlook for demand among wage-

earning classes is very much brighter.

(See Fig. 14).

Since activity in the building trades

played so important a part in the 1923

business peak and recession, and since

it is likely that it will have an important

influence on business conditions in 1924,

the latest building statistics deserve care-

ful study. They show that contemplated

new construction made a large gain in

November, and the contemplated con-

struction index often leads contracts

awarded by several months. While no

positive forecast would be safe, and none

is here made, it seems reasonable to state

that the increase referred to makes it

lather likely that there will be a high

level of building activity in the spring.

While contracts awarded for residence

construction decreased in November,

there was an upturn in the volume of

contracts for business and industrial

buildings which anticipates by a month

or two the usual trend at the turn of

the year. This is a favorable indication

concerning the demand for steel and

other heavy building materials.

Unfilled steel orders continue to de-

cline, but the indication is that the figure

will reach the bottom about Februaiy

1924, in which case our favorable fore-

cast will be confirme<l by another im-

portant business indicator.

A favorable factor in the industrial

situation lies in the reduction or stabiliza-

tion of some of the chief items in oper-

ating expenses. Fuel, both coal and oil,

is cheap and promi.ses to remain so for

some time. With the employment index

moving downward, there is, temporarily

at least, some promise of an easier labor

market. On the other hand, as li(|uidn-

lion in overstocked industries is com-

pleted, the trend of prices should he up-

ward, thus insuring a better operating

margin in industry as a whole. Reasons

have been given for anticipating increas-

ing demand for commodities. It seems,

therefore, that the stage is being set for

higher earnings in the first six months

of 1924.

Outlook for 1924. From our analysis

of prospects in business and industry the

conclusion is that there will be a general

rising trend during the first six months

of 1924—probably during the first nine

months. Of course, no one can see

clearly beyond a period of that length,

but it may not be out of place to suggest

a warning with reference to the probable

situation toward the close of 1924.

In the first place, certain important

industries are in such shape that it seems

hardly probable that another year can

go by without a thorough liquidation

and reorganization. The cotton textile

industi-y is caught between very high

raw materials and a market which

threatens to rebel against higher finished

goods. The leather industry may require

a reorganizing process. The copper in-

dustry is in danger of overproduction.

The stocks of gasoline are abnormally

large and have increased steadily, when

allowance is made for seasonal factors.

A serious situation is likely to arise in

the automobile industry before the next

season ends. It is entirely possible that

a crisis may come in the building indus-

try should there come a runaway market

for labor and materials next year.

In the second place, the October rise

in the index of production of basic com-

modities suggests the possibility of over-

production before the end of 1924.

In the third place, there are some

indications that wholesale distribution

may begin to exceed retail distribution

before long. If this trend is continued

we may have a situation such as arose

in 1920 when retailers in general over-

slocked.

Finally, in the fourth place, the cost

of living is mounting steadily and it may
be pointed out that the average American

is spending an unduly large part of his

income for rent, automobiles, radios, etc.,

—a situation which does not furnish a

sound basis for enduring prosperity.

It would not be surprising, therefoie,

to see the beginning of a crisis and de-

pression about the end of 1924. This

is all highly tentative and merely sug-

gests possibilities which should be

watched.

Production and Stocks of Commodities

Production Increases: Stocks Still Need Adjustment

Stocks of Important Commodities

Gasoline stocks, after eliminating

seasonal variation, show a rise of 3.5

per cent. Zinc stocks have risen about

20 per cent, but in view of the low point

to which the stocks of zinc had fallen

this change does not seem to indicate

oversupply. Stocks of automobile tires

have again registered a decline which

shows that the tire industry is still in

process of liquidating its excess stock.

Stocks of cotton-seed oil show a marked

increase, and cattle leather and pig iron

show no improvement.

Production and Railway Tonnage

Production. During October, the

latest month for which data are avail-

able, production in basic industries and

in manufactures increased sharply. (See
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Brakes—Friction—Bearings

WHEN the brakeman of a fast moving train signals for the brakes

to be applied, the train's motion is retarded by a sliding, dragging

area of metal—friction.

When the shafting of your factory turns in babbitt bearings with

their long area of metal, each bearing acts like a brake wasting iii fric-

tion, heat and wear much of the power that should be available for

useful work.

Just as a locomotive cannot pull against set brakes— neither can

your shafting operate efficiently when its motion is retarded by friction's

binding grip.

Let our engineers estimate on an installation for your plant and

point out some of the savings that the 9000 users have made by re-

moving the brakes from their line shafting. Skayef Self-Alignmg Ball

Bearing Hangers always pay for themselves in two years or less.

For Nearest Dxanhutor, See MocRae's Blue Boole

SKAYEF
—the 4-Saving Hanger

1st Skayef Hangers save from 50 per

Q . cent upward of the energy which
saving plain beatings consuine in friction.

This means a saving of 15 to 35 per cent of

your power cost.

2nd Considerable time is saved by eli-

C„ .:«« minating shutdowns for replacing
saving ^^ adjusting bearings; forced idle-

ness of machines and men is a cost-factor

too big to be ignoted.

3rd Lubricant consumption reduced 60

C . „ to 80 per cent as compaied with
saving pi^in beating hangers. Lubricant

required only at infrequent intenals and it

cannot leak out and rum belts or product.

4tK There is no discernible wear of the

C • „ hard steel halls and laces and ab-
Saving solutely no shaft wear. Dust and

Ktit cannot entet the beatings and Skayef

self aligning ball-beatings have the exclusive

inhetent ability of compensating automati-

cally for shaft deflections.

1112

THE SKAYEF BALL BEARING COMPANY



Jauuaiy, 1924 Management and Admixistkatiox 15

m
I TOOK FIFTY YEARS to develop the INDUSTRIAL loco-

Sg^l motive cranes of today. Their desijni and ronstruetion.
"^"-

" tlieir power and performances, their ease of control and hmir
life are all the result of fifty years of intensively applied, highly

specialized enjiineerinji ability and experience.

In buying an INDUSTRIAL today yon buy the pioneer of all

locomotive cranes in this country and the most advanced in en<ii-

neering precision. You buy a crane built completely in one plant

and you get with it a certificate showinji the results of actual tests

under severe service conditions.

There are 17 types of INDUSTRIAL locomotive cranes, varyins
in capacity from the baby o-ton to the monster 20()-lon. the lariiest

in tlie w«>rld. Tlu'v o{»erate on rails, craulin*; tractor belts or
traction wheels and their power is steam, electric or gasoline. Each
type is in every way wi>rlhy of the institution back of it.

JT'e shall be glad to forward a copy of our 164-paiie Golden Anni-

versary- catalog, illtislralins! and describini: our prodtirls in detail

IndustrialWorks
Bav City Michigan
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By combmation of G-E Direct-Heat
Units, your requirements for the
utilization of electric heat over a
wide and varying range can be met
to your complete satisfaction.
G-E Industrial Heating Specialists
are at your service.

General Electric Company
Schenectady, N. Y.

Sales Offices in all Large Cities

G-E Direct-Heat Units

For Industrial Ovens

These units are 100% efficient in converting

electric energy into heat that speeds production

and reduces spoilage in japaning, drying and

baking ovens.

G-E Direct-Heat Units are compact, easily

installed and their flexibility makes possible

the most desirable location of each individual

heater.

The General Electric Company, in its work of

perfecting the application of electric heat for

industrial uses, developed this heater in which

the ribbon is continuous, thereby reducing

the number of mechanical connections to the

minimum.

30100

GENERAL EtECTRIC



MANAGEMENT
AND

ADMINISTRATION
\OLUMt. \1I JANUARY. 1924 NUMBER

Industrial Research a Factor in Proaress

By AXDI^EW W. MELLON
Secretary of the Triasury, Washington, D. C.

THE edifice of industrial research has been reared

upon the basis of science. In its hiboratories may
be seen tlie achievements of over a century of

sound metliods of investigation—various and compli-

cated apiilications of science to industry, by whicli

luiman life has been profoundly

affected.

Science pi*ovides the pro-

cedures for interpreting the

operations of nature and indus-

try; and hence the employment
of scientific methods enables the

explanation and application of

chemical and physical i)rocesses.

The scientist is always interested

in the manner in which these in-

terpretations, explanations, and
applications are made. If he is

engaged in purely scientific in-

vestigation, he perceives facts

of tiieoretical significance ; if he

is conducting industrial re-

search, he recognizes and utilizes

observations of i)raetical impor-

tance in manufacturing. But
the average busine.ss man or in-

dustrialist does not see, or cares

little, for these elements; what
is of interest to him is tlie i)roduct, jiroc-

ess, or macliine Mhich has been devised,

explained, and then developed to com-
mercial applicability, not the methods of

explanation and development. A discovery of a labo-

ratory must l)ring a message of value to tlie business or

manufacturing world.

Industrial research has had an essential part in the

evolution and development of manufacturing prac-

tice. In fact, there is abundant evidence that it facili-

tates industrial progress and that an industry is made
great, not by its raw materials, not by its products,

but by the men who show how to use them to best ad-

vantage, i. e., by .scien- Index Number
tists and engineers in its 6(072) Industrial Research
service. All leading
branches of manufacture, whether physical or chem-
ical, bear the impress of extensive research, which has

not only found new materials

and novel processes for their

betterment but has also ad-

vanced their plant practice by
the application of scientific

methods. The noted inventionsfin technology as well as the mod-
ern wonders of science—spec-

trum analysis, telephone, anti-

septics and antitoxins, x-rays,

radiiun, airplane, and wireles.s

telcgraphj-—have all resulted

from the investigations of skil-

ful experimentalists.

Tiie highly beneficial influence

of industrial research in so many
in.stances has induced economists

to maintain that industry could

not subsist without it. Nu-
merous manufacturers have a

similarly liigh appreciation of

the value of industrial research

—a sympathetic attitude which
may be illustrated by a passing survey

of the development through scientific

investigation of several important

branches of industry.

The bringing of aluminum into the rank of the

common metals by Charles M. Ilall. a chemist, is re-

garded generallj' as one of the foremost research

achievements of the nineteenth century. In fact, the

historian of technology classes tlie industrial produc-

tion of aluminum alongside the invention of Bessemer

steel. The commercial development of the Hall process

was begun in 1888. and the manufacture of aluminum
became an established industry in the earlv nineties.

Jie^^^

W
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' Since then the progress has been rapid, and chemistry

has been the pathfinder.

A number of the earlj- problems, especially the

working out of an industrially satisfactory proeediire

and apparatus for obtaining the metal from its oxide,

alumina, by the aid of the electrical current, and the

creation of commercial applications for the new prod-

uct, presented very serious difficulties, in view of the

limited research facilities then available. However,

these fundamental problems were solved gradually by

Hall and his associates in the Pittsburgh Reduction

Company, although many other important discoveries

and improvements have been made in more recent years

by the large research organization of the Aluminum
Company of America.

A great deal of time was required in commercializing

aluminum, but Hall persisted in his experimental work
and finally succeeded in perfecting a valuable dis-

covery. This ease shows that it is when speculation

has been reduced to practice, when research has re-

sulted in discovery, and when that discovery has been

completed by continued investigation and development
—wlien some new compound, art, manufacture, or

machine has been thus produced which is of public

utility—that the public becomes benefited.

Chemistry in the Iron and Steel Industries

Tlie iron blast-furnace is merely the chemist's

crucible on a gigantic scale, operated on chemical prin-

ciples; and the application of chemistry to iron smelt-

ing has brought about such wonderful transformations

that now the chemist occupies the foreground in direct-

ing the operations in the industry.

In describing the many difficulties encountered

daring the early operation of the Lucy furnace at 51st

Street, Pittsburgh, Andrew Carnegie, the great iron-

master, says in his autobiography, that the under-

taking "would have been postponed if we had realized

its magnitude". Little furnaces could be run by rule-

of-thumb and guess, but not such a monster as

the Lucy. Finally he employed a chemist to assist the

manager, and straightwaj'
—"Lucy furnace became the

most profitable branch of our business, because we had
almo.st the entire monopoly of scientific management.
It was years after we had taken chemistry to guide us

that it was said by the proprietors of some other fur-

naces that they could not afford to employ a chemist.

Had they known the truth then, they would have
known that they could not afford to be without one."

It is difficult to recall a more far-reaching invention

than that of the dry air-blast in the manufacture of

iron, devised l)y James Gayley, a metallurgical chemist.

This discovery resulted in a reduction of fj-om $0.50

to $1 per ton in the co.st of producing pig iron, besides

making it possible for the ironmaster to produce, in

all weathers, a metal of uniform quality. The dry air-

blast was developed by Gayley between 188-") and 1904
at the Edgar Thomson and Isabella furnaces in

Pittsburgh.

Research looking toward improvements in the com-
position and manufacture of tool and cutlery steels,

and the development of better processes of heat treat-

ment, has had and is enacting a most essential role

in the success of the entire steel-products industry.

Manufacturers of coal-coking plants and equipment
are making constant use of research methods in keep-

ing jDace with the progress of the iron and steel indus-

tries, which are the principal consumers of coke. The
types of coking ovens in which by-products (gas,

ammonia, coal tar, benzol, etc.) are saved as well as

by-product coking practice in general have been worked
out through scientific investigation, and research

laboratories are maintained for the purpose of eifecting

greater economies through improvements in apparatus

and operation.

For a number of j'ears the introduction of by-

product coke-making was slow, being retarded by
certain imperfections of construction and by the deep-

rooted prejudice of blast-furnace men against by-

product coke. In 1908, however, the industry received

a marked impetus as the result of the activities of the

United States Steel Corporation, which, after an ex-

haustive study of various European types of ovens and
by-product apparatus, selected the Koppers design, a

development of extensive research, and built a 280-oven

plant of this type in Joliet, Illinois. This plant was
successful beyond all expectations, and was followed

rapidlj' by the erection of large plants using the

Koppers process, at Gary, Indiana; Fairfield, Ala-

bama ; and Duluth, Minnesota. The "World War caused

an enormous increase in the construction of by-product

ovens, and at i^resent it would seem that at the close

of another decade little should remain of beehive coke

manufacture.

By participating actively in building up a great by-

product coke industry in the United States, the

research chemist and engineer have benefited other

branches of manufacture in various ways. They have

made available fuel gas for domestic and industrial con-

sumption, sulfate of ammonia for use as a fertilizer in

agriculture, coal tar for the production of dyestuffs

and of important chemicals for use in medicine, benzol,

an engine fuel, industrial solvent, and valuable raw
material for the manufacture of chemicals, and toluol,

the source of "TNT," a well-lcnown high explosive,

and other chemical products.

Some General Effects of Industrial Research

The collateral cfl^eets of research conducted for a

specific industry are most noticeable where manufac-
tured products have been improved, or utilizable

by-products have been made available to different indus-

tries. Among others, the heavy chemical, pharmaceu-
tical, and jictroloum industries have profited by giving

investigational attention not only to jicrfecfion of their

processes and products, but also to finding uses for

their bj'-products and waste materials. In this way
they have aided in the development of various other

branches of manufacture.

The recognition of the realizable economic value of

industrial research, on the part of educators as well

as prominent manufacturers, has led to the estab-

lishment of relations of co-operation among various

educational institutions and industries. In addition to

benefiting manufacturers by the systematic study of

problems, which from their nature can best be attacked
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in university laboratories, these institutions are train-

ing young men for technieal service with the require-

ments of the industries in mind. Such an arrangement

stimulates sound preparation for useful work as well

as productive research on behalf of the industries.

The industrial fellowship system in operation since

1911 in the University of Pittsburgh is one method of

rendering service of this character. At this institu-

tion is an industrial experiment station which accepts

for investigation manufacturing problems requiring a

long period of time for their solution. Each problem

studied is different from all others under investigation

and is of sufficient scope to warrant the service of at

lea.st one research man for a minimum period of one

year. Each research is conducted at cost and all results

obtained belong to the company which sustains the

work.

The effects of the influence of scientific investiga-

tion are so far-reaching and generally beneficial that

they are interwoven intimately with everyday life and

constitute the basis of human progress. Industrial

research is the great gift of science to manufacturing.

Dc\oloj)ing the Statistiail Department

By HARRY DEAN GIDXEY
statistician, Pacific Telegraph and Telephone Company

PRIOR to our involvement in the World War
in 1917, the average business man thought of

statistics mainly in connection with governmental

reports on population, marriage, divorce, immigration,

imports and exports. Since that time the terms

"statistics," "statistical department," and "statis-

tician," have become familiar to all readers of business

and financial papers. Also publishers' lists are be-

ginning to show a fair percentage of titles, such as

—

•'Business Forecasting." "Statistical Methods," and

"Graphic Charts in Business".

During the war it was necessary to compile a vast

amount of statistics on manufactures, crops, traffic,

labor, transportation facilities, and supplies, and- it was

found that much of the data gathered could be pre-

sented graphically in such fashion as to save a great

deal of time for the officials using these statistics. The

result was that after the war a large number of men,

imbued with the idea of using statistics and graphics

in business, were loosed on tiie business world. The
idea took hold and where previous!}' only a few firms

had made any notable progress in business statistics

today hundreds of firms have their own statistical de-

partment, and many more are preparing to follow the

same course in the near future.

Before making any suggestions for the develop-

ment of the statistical department it may be well to

consider the advisability of maintaining any such

department in the business organization. In the past,

business men have succeeded, and failed, without the

aid of anything except the records supplied by their

bookkeepers and their own common sense. Why can

they not still work along the same lines and obtain

the same results without going to the expense of a

statistical force?

The answer is, that during the pa.st few j-ears the

scale of doing business has so increased that it is almost

impossible for the executive to keep in touch with

the work and results of his organization through per-

sonal contact. The number of hundred thousand, mil-

lion, and billion dollar corporations has increased

rapidlj- of late years and in all probability will increase

even faster in the future. With the increase in the

scale of doing business usually comes a lower unit

production cost, due to Index Number

the many factors of effi- 658.16 Statistical department

ciency in production, 658.53 Graphic charts

purchasing and sales

methods then available. Goods are produced in quan-

tities which make a small unit margin of profit possible.

Competition is keen and cost of placing the goods

of any business on the market must be kept at the

minimum if the busine.ss would live. Any mistake in

the present operation or forecast of the future is likely

to prove costly. Therefore, notwithstanding the

difficulty, it is even more important now than it was

when business organizations were smaller that the exe-

cutive be well informed on the various phases of his

business and also on the social, business, and financial

conditions of the territory in which he operates. Also

he must be informed on the condition of the country

as a whole, in order that he may intelligently formulate

the policies and direct the operations of the business.

It is to supply the executive with such necessary in-

formation in a shajie which will permit of comprehen-

sion with the minimum of effort, that the statistical

department has been brought into existence. The ac-

counting department furnishes cold figures regarding

the operations of the business. Various business and

financial papers furnish information on business con-

ditions of the country. It remains for the statistical

department to take this information and analyze and

combine it into compari.sons of present, past, and nor-

mal, and forecasts of the future.

The position of the statistical department in the

organization varies. As most of the basic data with

which it works is compiled and located in the account-

ing department, its proper place is, as a rule, under the

chief accounting official. However, it may be found

that on account of the personality of the heads of

departments, better results will be obtained if the

statistician reports directly to the president or vice-

president in charge of operations. It is usually much
more simple to diffuse helpful information from the

top down through the organization, than from the

bottom up through the same organization.

In planning the statistical department its work may
be divided as follows:
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1. Analyzing records of the accounting department to

show what has happened or what is happening,

and. when and why it happened, and who or what
is responsible.

2. Collecting, analyzing, and issuing information on

business, financial, or social matters which will

be of a.ssistance to the executive in the administra-

tion of his work.

3. Projecting probable future results from studies of

operating results, business, financial, and social

conditions and business cycles.

Analyzing the Accounting Records

The accounting department is the repository of a

large amount of data but its accounts are, in a way,

impersonal. They record facts and exhibit results

without showing, except upon extensive stud}', the

causes underlaying the results. Under the first division

named above, it is for the statistical department to

study these accounts, analyzing the underlying causes

and presenting in graphical form the information ob-

tained by these studies.

To begin with, it would be well to prepare a set

of monthly control charts for the executive, presenting

the results as shown by the books over a period of

two or three years. If these charts are prepared in

a size to fit a pocket-size binder they will be u.sed

more by the owner, as it is then possible to carry

them around for ready reference.

Various items of revenue, expense, turnover, etc.,

may be plotted in a manner which will show at a glance

the results of the month compared with any other

month, or the results for one year compared with

the results for another year. Comparisons of operat-

ing ratios and averages may be determined from these

charts, whereas it would take much research and figur-

ing to get the same results from the operating and
financial reports.

In some instances, the seasonal variation and long-

time trend should be eliminated from the figures shown
on the charts. After this elimination, the chart will

.show whether the results for any month are above or

below normal, a thing which cannot always be ascer-

tained by looking at the accounts.

The field of cost accounting is especially adapted to

the use of graphics. EfiSciency of employees, machines,

and processes may be charted in a manner which will

inform the executive without any elaborate study

whether or not the proper standard of efficiency

is being attained.

Another part of the work under the first division

which will be found to be of great value, is the jiropa-

ration of reference charts. These charts record gra[)li-

ically the financial and operating results for a long

period of years, and .show long-time trends.

It will be found in most cases that the early use of

graphics will assist gi'catly in developing the statis-

tical department. The executive is not, in all cases,

in harmony with the use of statistics, and it is only

after selling him the idea that the best progress can

be made. Graphics catch the attention and after a

short acquaintance with thom the skeptic is very apt

to become an enthusiast. And it is not until the execu-

tive becomes interested enough to ask for information

and studies, that the .statistical department will begin

to function as it should.

The second division of statistical work deals largely

with data outside the immediate business. It is neces-

sary for the executive, in addition to his knowledge of

the business, to keep in touch with the course of other

businesses, the social conditions, the business cycle, and
agricultural conditions. This information is present in

scattered form in daily papers, business and financial

journals, technical magazines, and in numerous reports

of private and public institutions. The executive, if

he had time, could get the results by reading all of these,

but there are few executives who can do this without

neglecting the immediate administration of their posi-

tions. It is necessary, therefore, that the statistical

department collect, analyze, and summarize this data

for the use of the executive.

To carry out this work, a flow of periodic reports,

magazines, journals, and newspapers should be set in

motion. From these at short periods, should be issued a

condensed summary of such data as is valuable to the

executive, eliminating anything which would waste his

time. The summary can be largely graphical, with a

small amount of written explanation and figures, show-

ing the trend of conditions without the expenditure of

too much time in studJ^ This sort of report, after it

is once started, is very easily maintained.

Forecasting Responsibilities

The third division of work is the most complicated and

also probably offers more opportunity for benefiting the

business than any other part of the work. The statis-

tician should, from the accounting department data,

project into the future the course of items of expense,

revenue, and other operating data. From a study of

the data accumulated on business conditions these pro-

jections should be adjusted to provide a forecast as to

the future trend of each item. These forecasts can be

made for a considerable period, being corrected each

year as the new data are accumulated. It will be found

that they are very accurate for the first year and much
more accurate than any ordinary rule-of-thumb forecast

for many years into the future. It will be found that

this branch of the statistician's work will improve

greatly with time, as experience will enable the develop-

ment of greater and greater accuracy in reading busi-

ness cycle signs and determining long-time trends.

In closing, a warning should be sounded in regard

to the furnishing of graphic charts and reports. A
])erson working with graphics will often become so

enthusiastic that he will turn out charts in the same

manner as the presses turn out German marks. And
the majority of the charts will be of about as much
value to the executive as the mark. Care should be

talipn that the basic data is correct and that the chart

will be of real use to the executive, and also that the

cost of producing the chart is not more than the value

to the executive. Attention to this warning will result

in weeding out a great many of what appears at first

thought to be very valuable charts.



Mobilization of Cash Reserves
"Tunin^^ Up General Motors"—Article One

By ALFRED H. SWAYNE
Vice-President, General Motors Corporation

IX
order to furnish a background, and to indicate

the mafrnitude and tlie complexity of our problem

of working capital, it will be necessary to refer

briefly to the units which have been brought together

in the General Motors organization. On October 13.

1916, General Motors Corporation was incorporated in

Delaware to succeed a company of similar name or-

ganized in New Jersey in 1908 as a holding concern

for the capital stock of the companies which were then

manufacturing
the Buick, Cadil-

lac, Oakland.
Oldsmobile, a n d

G:MC Truck. To-

day General
Motors corpora-

tion is primarily

an operating con-

cern, owning the

plants, properties,

and other phys-

ical assets of

nearly all of its

m a n u f a cturing

divisions. The
corporation also

owns a large part,

or all, of the cap-

ital stock of a

number of com-

panies directly

connected with its

activities.

In addition to

the Buick, Cadil-

lac, Chevrolet,
Oakland, Oldsmobile, and GMC Truck, the manufac-

turing divisions in the General Jlotors group make

these nationally advertised, trade-marked products:

Fi-sher bodies; Delco-light and power plants; Frigid-

aire; Hyatt roller bearings; New Departure ball bear-

ings; Klaxon horns; Harrison radiators; Delco and

Kemy starting, lighting, and ignition systems; Jaxon

rims; AC sjtark plugs.

Geographically, the manufacturing plants are dis-

tributed as follows : California, two cities ; Connecticut,

three; Illinois, one; Indiana, two; Missouri, one;

Michigan, seven: New Jersey, three; New York, four;

Ohio, three; Pennsylvania, two; Texas, one; Wiscon-

sin, two; Canada (Province of Ontario), two. Under

the supervision of the General Motors Export Com-

pany and General :\rotors, Ltd., of Great Britain, which

cover the world with their selling organization. Gen-

eral Motors is carefully developing extensive markets

for motor cars overseas.

One more factor, the

financial scope of the

organization, should be

Gexer.\l Motors Blilding, Detroit

Index Number
658.14 Financial control

658.9:629.113 Automobile

industry. Management

added in order to complete the picture. The total

a.ssets of the Corporation at June 30, 1923, amounted

to $.564.27:!.17G. The excess of current a.s.sets oyer

current liabilities (networking capital) June 30, 1923,

was .$150,196,212; cash in banks on that date $56,-

0.55,248; sight
drafts $10,220,-

439 ; notes and

accounts receiv-

able $23,362,226;

inventories $114,-

725.627. Current

liabilities the

same date in-

cluded accounts

payable, $30,657,-

255 ; taxes, pay-

rolls, etc., $22,-

(;23,448; federal

I a X e s payable

.luring 1923,

.•>780,193; and ac-

crued dividends

.•t:1. 139,644.

Under the man-
agement which
jirevailed before

the du Pont in-

terest in General

^rotors was estab-

lished, each of the

many operating

divisions handled its own cash. A unit in Michigan

might have on deposit in local banks much more than

it needed, and drawing little or no interest. At the

same time another unit in New Jersey or Texas might

be under the nccessitj- of borrowing large amounts,

handicapped by heavy local demand for banking ac-

commodation. The remedy for this condition appeared

to be the transfer of inactive balances to some central

reservoir which might be tapped for the benefit of

any unit, the minute its need of working capital was

made known. To establish such a reservoir, and to

provide a system whereby funds not needed imme-

diately by the units might flow easily and quickly from

them into it. was the corporation's problem.

To devise the method was not the easiest task in

the world. In addition it was necessary to make the

plan thoroughly acceptable to all the units. The fiscal

officer of a unit having large inactive deposits was not

21
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keen to transfer them to the general organization.

Admitting that he did not need the cash at the moment,

he still argued that he was certain to require the use

of it in two, or four, or six months, and he wanted to

be absolutely certain of having it when the time of

necessity arrived. Just how this argument was met

and how the fi.scal officers were won over to the plan

will be indicated later in this article.

In addition to this rigidity of cash there was another

serious problem—the settlement of interplant trans-

actions. Formerly payments were made by check, for-

warded tlirough the mails. If Cadillac owed Hyatt for

materials furnished, a check was drawn in Detroit and

mailed to Newark. Hyatt deposited tlie check in its

local account. Clearance took additional time, and, as

a result, four or five days were consumed on each

check transaction. More accurately four or five days

were wasted, to say nothing of the added expense of

accounting and other services in handling the trans-

actions.

The method of releasing for use as general working

cajiital the cash heretofore tied up in a staggering

amount of "float" may be stated in a single sentence.

There were establi.shed central reservoirs and a system

for handling the cash deposits of all units by telegraph.

In place of slow remittances by mail there were sub-

stituted telegraphic transfers of fimds.

How Cash Was Made More Fluid

The sales companies deposit in local banks, which

are instructed to co-operate in an automatic system of

remittances to the Treasurer of General ilotors Cor-

poration. A fixed minimum and maximum are deter-

mined for each local deposit account, and when the

deposits rise above the fixed maximum the excess above

the fixed minimum is transferred by the bank to New
York througli the Federal Reserve Bank, which has

what is probably the finest private telegraph system

in the world. Tlie.se transferred amounts are then

credited to General IMotors at one of the dozen New
York and Detroit banks in wliieh the Corporation main-

tains deposit accounts.

By telephone or telegrapli the Treasurer is notified

by the banks of each new credit item. His next act

may be to transfer through correspondent banks by

the federal reserve telegrapli system the wliole or any

part of the credit to banks in any of the 33 cities in

which there are plants having di.sbursing accounts.

For example, deposits at Atlanta may go above the

stated maximum at 10 o'clock in the forenoon. In two

or three hours the transferred amount may be avail-

able for a manufacturing subsidiary in Detroit,

Lansing, or P"'lint, to check against.

As many obser\'ers have noted, the service tlius

rendered the 71 divisions and subdivisions resembles

very closely tliat performed by the federal reserve

system for the national banks of the country.

Just as the mails were abandoned for the telegraph

to make the cash fluid, the settlement of interplant bal-

ances by check through the mails was discontinued in

favor of a credit .slip system. The devious journey of

the check from Cadillac in Detroit to Hyatt in Newark,

and thence to other points East or West, was dcseribod

above. Today, Cadillac pays Hyatt for bearings with

a white slip. Hyatt biUs Cadillac; Cadillac acknowl-

edges to Hyatt on a white slip; Hyatt mails the slip

to the comptroller, who charges Cadillac and credits

Hj'att and thus the settlement is made without the use

of cash.

In this way intercompany remittances have been

reduced to the absolute minimum. Savings have been

made in clerical labor and an appreciable reduction of

funds in transit has been effected. Raw materials still

may pass through several units of General Motors be-

fore they are finally taken away from one of the sales

units in the form of a finished car. But no longer do

the units pay each other in cash or funds for parts or

materials purchased. The simple little "white slip"

has fortunately changed all that.

Results of These Changes

It is perhaps not too much to say that the internal

financial system of General Motors Corporation has

been made over. Deposits are properly utilized as a

basis of bank credit. There is control of the geographic

distribution of both deposits and borrowings, taking full

advantage of changes in local industrial and credit fac-

tors. At any time it is possible to prepai-e financial

statements that are rarely more than a day behind

actual conditions. By the reduction of funds in transit,

practically to the disappearing point, large savings in

interest have been made. IMost important of all, work-

ing capital is available almost instantly to meet the

needs of the manufacturing branches, so that these

are relieved of all concern over financing problems, and

of the necessity of holding idle funds in banks against

future requirements.

As pointed out recently by a writer in The Wall

Street Journal, General Motors Corporation functions,

in a sense, as a sort of nation-wide reserve board, ad-

justing its minimum and maximum lines of deposit in

local banks according to the fluctuating local pressure

for funds. It likewise adjusts its bank borrowings to

the regional availability of funds, when it is borrow-

ing at all. During the second half of 1922 General

Motors carried no bank loans whatever, but it has

mobilized its cash in such a way that it has large poten-

tial borrowing capacity.

Selling the Idea to the Units

How were the fiscal officers of the various units won
over to the central reservoir plan ? The problem was

strikingly similar to that of the federal reserve system

with the national banks. In order to establish the new
method, it was e.s.sential to transform the energy of

keen individualism or local spirit, particularly among
the largest manufacturing units, into a genuine interest

in General ^lotors as a whole, forfeiting as little as

possible of the spirit of enterprise and the .sense of

responsiliility manifested by the individual executives.

One of the most important factors in this was the

establishniont of a monthly ranking of all units on the

basis of percentage earned on capital employed. For-

merly, peciiniarj- necessity had served as the chief

spur to increa.scd efficiency. To this was added the
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rating ])lan. uiuli'i- which a i)lant executive knew that

the .siiialh-r tlic aiiKniiit ol' cash employeil in his oper-

ation, the hijjrlier wouhl be the percentage return on tlie

employed eapital. This system plus the definite assur-

ance that cash needs would always be covered by tlie

parent company. otVored inducements to division man-

agers to give up tlieir suri)lus funds to the common

pool. However, tlie controlling factor was the desire

of the division managers to help place General Motors

on a more efficient basis through the more economical

use of its cash resources.

Interest and Banking Relations

I'ndcr tlie former .system there was a definite policy

concerning interest on bank balances. Certain accounts

received interest, but at varying rates; others may have

received no interest. All "free balances'' liave now

been eliminated, as well as all arrangements differing

from one standard interest rate. Obviously it would

be possible for the corporation to obtain a higher rate

at certain times and in certain places, hut the standard

rate was decided upon for reasons entirely logical.

General Motors regards its banks and bankers as

being in a very definite sense partners in its business.

Instead of investing inactive funds in securities. Gen-

eral Motors leaves them on deposit at a reasonable

interest rate, supporting its lines of credit. Should the

corporation need to borrow at any time, funds are

ready, ileanwhile the bankers have been able to make

good use of the corporation's deposits, and are nat-

urally ]ileased with the arrangement.

Desirable balances for the various bank accounts are

worked out primarily on the basis of the lines of credit

granted the corporation, the ordinary ratio being a

credit line of five times the average balance carried.

The balances in the collection accounts correspond

roughly to the "good money"—that is, the actual

collections, over a jicriod of three days. These banks

remit collected funds twice a week, wiring even thou-

sands only.

Savings in Interest

Interest formerly lost on funds in transit was a big

item in itself. The new, practically instantaneous

method of transfer enables General Motors to earn

interest on substantially every dollar xomnrhere. The
interest, to be sure, is at a comparatively low rate, but

the aggregate is consideral)le and it should be remem-

bered that the corporation uses its balances primarily

to support lines of credit, and to secure the fullest pos-

sible co-operation of its friends the bankers, rather

than to produce large amounts in tiie form of interest.

As a matter of fact, the corporation receives big divi-

dends in peace of mind under this plan, for so long as

the banker has a comfortable feeling about his deposits,

the corporation can have the same kind of feeling about

its ability to borrow if funds are needed.

It is most important, of course, for the corpora-

tion to know exactly where its ca.sh is at a given time,

so a daily statement of cash by banks is prepared. The
average total is in the neighborhood of .$40,000,000.

This seems, at first thought, to be a very large amount

but it must be remembered that it is equivalent to less

than one month's business of the corporation, in the

ligiit of whic-ii it does not appear excessive.

It would be manifestly unfair to end this account

of the internal financial co-ordination of General

Motors without testifying to the literally indispensable

aid of the federal reserve system through correspondent

banks. Tiiat these transformations could have been

accomidished without its help is jierhaps possible, but

.scarcely probable. General Motors seems to have made

as much use of the machinery of the system as has

any large corjjoration in the country.

The federal reserve service is, thanks to the remark-

able telegraph service already ref<M-red to, practically

instantaneous. As is by no means universally the ease,

(since certain western banks make a substantial charge

for transfer), it is also free. And that it is sure is indi-

cated by the fact that since General Motors began to

make use of it but one telegraphic transfer has gone

astray in transit. As the corporation has approximately

100 banks throughout the eountrj' sending cash all the

time through the federal reserve to certain selected

depositories in Detroit and New York, and the total

transfers average $1,500,000 a day, the working of the

system appears to be close to 100 per cent perfect.

Process of Tuning Up Still Going On

As stated before. General Victors has reduced its

"float" from ten millions to approximately four, with

reasonable chances for success in reducing the amount

still further. Starting with more than a hundred

separate contingent accounts, the corporation has

worked this number down to between 20 and 30. One

division cut its number from 20 to 1. There is now

one petty cash account for all branch managers, a

l)lan which has so many advantages that everyone

wonders why it was not done years ago.

Fluidity of cash, simplification of intercompany

transactions, and reduction of contingent accounts are

important factors in the tuning up of General Motors.

Rut it may be that the most important of all lies

ahead. It is possible that the big thing just ahead is

to teach the true mission of industry itself. Mr.

Pierre S. du Pont. Chairman of the Board of General

:\l(itors. struck this note when he said recently:

Industry is founded upon the manufacture and sale of

tilings that make this wovld a better place to live in. Industry

has nothing to sell save useful service. . . . The divisions of

(Jeneral Motors Corporation have always been pioneers in the

automotive industry, addressing themselves to the task of re-

ducing the cost and increasing the utility of individual trans-

]«ortntion for people and goods; also motorizing and electri-

fying the farm to iielp increase the supply of food. That,

briefly, is the contribution of the divisions of General Motors

to the sum total of u>etul knowledge.

Increasing the utility of motor transportation is the

task of the engineers, the designei-s. the technical men.

But reducing the cost is directly up to those who are

wrestling with overhead and working to reduce eap-

ital requirements. As a means of reducing capital

requirements the centralized cash plan has played an

etTective ]iart for the General Motors Corporation.
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Alertness as a Factor in Operation

ASMALL shop is often more efiSeient in minor things

than a big shop. A small shop foreman has an

intensive and detailed acquaintance with everything

that goes on. He knows each man's methods and

capacities, each machine's peculiarities, and all details

of methods and processes. A big shop has so much
machinerj- of communication and routine that the fore-

man may and often does lose direct contact with in-

dividual men, particular practice, and the details of

how certain men apply certain methods.

Can the big shop ever hope to regain some of this

efficiency of the small shop from which it evolved? The

answer is, "Yes," especially if we use the partial ad-

vantages of the situation as well as accept the dis-

advantages.

The executives and foremen of one large plant

intensify efficiencj' by inventing short-cuts and im-

proving processes, improvements that cannot but bring

a continual saving under mass production.

Value of Small and Large Shop Experience

Practically every one of these foremen used to be

a small shop foreman during the early stages of

growth of the company. As the plant expanded each

department grew witli it. Insensibly the foreman

changed to look at things in their largest aspects

rather than in detail, and this was necessarj"- and

advisable. Mass production is not obtained unless

the foreman has a certain large view and looks for

results without stopping to go into all minute details

of the exact methods by which the re.sults are secured.

When a ma.ss of results is scheduled, delivery on time

is financially more important than possible small

savings in manufacturing methods. The small in-

cidental savings that a foreman might make in details

would be more than wasted by the failure of the big

streams of material to fit together in the proper quan-

tity and predetermined time.

Yet, these small savings constitute an increment of

possible profit. They are somewhat like a dump of a

smelter. The time comes when it is very much woi-th

while to i)ut the waste through the smelter again, or

at least through a scientific examination with a view

to recovering additional value.

Suppo.se an order is to be put through which re-

quires a special machine and a change in pi'ocess, to

make an increased quantity without increasing the

floor area devoted to that work. The usual procedure

is something like this: The engineer shows the fore-

man a sketch of the proposed means and methods.

The foreman asks two questions: "Will it work?"
"Can you in.stall it in time to get the order started

by such and such a date?" The designer says, "Yes."
And the method is approved. The foreman does not

ask: "Are you sure that it is the best method, not

merely one of the practicable methods? Have you
experimented to make sure that this is the clieapcst

way of doing it?" Time may not be taken to get

exhaustive answers. Every day of delay in looking

Index Number

658.5 Shop management

for perfection loses
money for the shop, and

then perfection might

not be achieved. So mere practicability fills the bill.

Under such routine many methods creep in which are

excellent for their purpose at the time, but are not

necessarily the best for permanent use.

In the shop referred to the foremen examine their

processes intensively. They find marked improvements

and short-cuts for many of them. Jn the aggregate they

save a huge sum every year and substantially increase

the .speed of production.

.Supi^ose a process is excellent in itself. When it is

installed not every man in the shop learns to perform

it in the best way. Again it is a question of getting

things done. If a workman learns to duplicate a

jn-ocess with sufficient closeness so that the product

will pass inspection, he is acceptable. The detailed

motions and methods of the individual workman often

have a great deal to do with the time he consumes or

the real quality of his work. This is especially true

in hardening and tempering and other metallurgical

work.

But now with a changed point of view the foreman

puts as much time as is necessary into watching each

man's work. Being himself a skilled man of long

experience, he can tell as no one else can, whether the

workman knows and is actually apjjlying the best

methods and most intricate kinks which add so much
to skill. So the foremen are getting back to bed rock

on the actual carrying out of processes.

An Illustrative Instance

Here is a simple instance. One department was
packing small articles in boxes of a certain shape and

size before putting them into the ovens for case hard-

ening. The foreman began to examine this method

from the new viewpoint. He saw that a slightly

ditTerent form of box would hold 50 per cent more
material, take up very little more space, and require

no more time in the fire. The time of packing these

boxes would be very little longer. He made the change

and now the time of labor and equipment per piece is

cut down materiall}^

The design of each method is adapted to quantity

production as well as small production. One of the

questions that foremen and production men ask each

other when changes are proposed at conferences is:

"Will it work under all conditions?"

Foremen's conferences also exercise foresight to

remove obstacles to efficiency. It pays handsomely to

have ideas. Here is an advantage that the large shop

has all its own.

Combine the small and large shop experience of a

dozen foremen under skilful leadership and any oper-

ating problem will yield. The effect of this general

operating policy, the con.stant review of details, has

an almost amazing effect in keeping an organization

alert. And, after all, alertness is what makes things

progress in a manufacturing enterprise.



The Story Told 1)\' the Finaneial and
Operating Statements

"Capital Requirements and ControF'—Article Two

By J. II. BLISS

Controller, Libby, ilcXcill 4' Libby

FIXAXC'IAL statements and operating statistics

are the final product of accounting procedure and
should tell tiie storj- of the business—the condi-

tion of its finances, and the efficiencies and results

obtained in its operations. But as such statements are

commonly presented this story has to be read out of

them by careful study and
analysis.

Following is a typical financial

report, such as will be found in

daily papers, financial magazines,

manuals, etc. It is the report of a
well-known and representative

company, with its statements

slightly changed in order to con-

ceal its identity. Statements such
as this are found in the reports

presented to business men daily.

It is true that not all pub-
lished reports contain as much
detail on operations as is shown
here, as many companies do not

publish figures for sales and gross

earnings, but in other respects it

may be considered typical.

A balance .sheet is not the "cold

statement" of assets and liabili-

ties that it seems to so many readers of such state-

ments. It is in fact a picture of the financial struc-

ture of an organization, stated in dollars and cents and
indicating wliat the business owns, what it owes, and
what it is worth net.

Consider the foregoing statement. Think of the items

and the amounts given, not in sums of money, but
look bej'ond the figures and .see the quantities of goods,

the investments represented, and the various sources

from which capital is secured.

Tiie balance sheet is presented as if in answer to the

two leading questions which may be a.sked about the

financial afTairs of a business

:

1. From what sources are funds drawn into the busi-

ness?

2. How is such capital used or invested within the

business ?

The balance sheet shows on the one hand from which
of the following sources the business draws its capital

:

1.

"Of the financial statements read

by the multitude of business men

interested in and using such statis-

tics, probably not one in a thousand

tells the full story it should to its

readers. Few business men are

able fully to analyze and under-

stand such a statement." With

this in mind Mr. Bliss takes a typi-

cal financial statement and analyzes

it so as to show the wide range of

essential information that can be

drawn from its figures.

Stockholders' invest- Index Number

ments, which are Financial control 658.14

represented by the Factory accounting 657.524

original investment

and the earnings left in the business.

Investments of bondholders ; that is, capital secured

on long-term loans.

•3. Capital drawn from short-term

borrowings, such as current

notes and bills payable, ac-

counts payable, sundrj- lia-

bilities, etc.

The balance sheet indicates, on

the other hand, how the organiza-

tion has invested this capital in

the business. That is, how much
of it is tied up in

:

1. Current assets, which are used

in the daily transaction of

business, such as cash, ac-

counts receivable, inventories,

etc.

Investments in plants and
equipment, etc., which repre-

sent property in which busi-

ness is carried on. and which are to be distin-

guished from the current assets turning over in

the daily transactions of a business.

.3. Investments in and advances to other companies

—

securities owned, such as stocks and bonds, etc.

4. Other types of fixed investments, such as deferred
charges, intangible assets, good-will, trade-marks,

etc.

It will be of very material a.ssistance if the concep-
tion of the balance sheet as a picture of the financial

structure of the business is kept in mind. One cannot
read out of such a statement more than be sees in it.

A complete analysis of any balance sheet requires the

visualization of the various kinds of a.s-sets and invest-

ments whicii make up the financial presentation.

The as.set side of the balance sheet should convey to

the reader a picture of the financial conditions under
vhich the business operates. lie should visualize the
slocks of goods moving through operations and on the
way to market, and consider the turnover. lie should
measure the funds tied up in accounts receivable and

25
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judge them on the basis of terms of sales, character of

business, and general business conditions. He should

consider the proportion of capital tied up in fixed prop-

erty investments, and inquire as to the volume of busi-

ness handled therein, noting whether advantages or

disadvantages arise therefrom.

THE BALANCE SHEE
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It is the amount of profits realized on their investment

in the business.

For example, referring to the report presented

—

found by addiiijr capital stock and surplus and deduct-

ing from the sum the amount of surplus earned during

the year—the return earned on net worth at the begin-

ning of the year by this company would be figured in

the following way

:

Net Worth ftt BcRinning of Year
Surplus Net Profit* for Year
Percenlftge on Net Worth

L'lat Yfar Thi» Yrar
«IU.A74,0()0 $I0,4SI,000

l.S!(4.000 2.052,000
11.15 12.45

This indicates an improvement in return earned over

the preceding year of i-. of 1 per cent. This measure

should be distinguished fi'om the ratio of profits earned

to capital stock. It is proper to figure the return

earned on net worth because the surplus represents

a part of the stockholders' investment in the business.

It rojiresents accumidatcd earnings which stockholders

have seen fit to leave in the business and on which the

business should be expected to earn a return.

Margin of Surplus Net Profits Earned on Sales

The relationship between sui'plus net profits and the

sales for a period is the measure of earning power
based on turnover, or volume of business done, as dis-

tinguished from the preceding ratio, which indicates the

return earned on the total investment. These two are

the measures to be applied to surplus net profits of the

business. Tlie one. is the ratio of profits earned on

investment ; the other, the ratio of profits earned on

volume of business done. Both are basic measures of

results.

The ratio of surplus net profits to sales is commonly
expressed as a percentage of profits on net sales. It

indicates the number of cents out of each dollar of

sales realized net—after the deduction of all costs, ex-

penses, interest, and extraordinary charges, and is the

amount which is available either for distribution to

stockholilcrs as dividends, or to be transferred to Sur-

plus account, thereby increasing their equity in the

business.

The following illustrates the method of figuring the

ratio of surplus net profits on sales for the financial

statement preceding:

Sales.

Lrtfl Yfar
$10,157 ,IX)0

Surplus Net Profits for Year. l.SM.OOO

Percentage on Sales IS.O

Thin Yfnr
$IO,3SO.OOO

2.052,000

19.7

Increase $223,000
or 2.2<-r

Inerrase $15»,000
or S.3%

Better bv l.l'",'

Here is to be noted a slight increase in the volume
of business—2.2 per cent—and a substantial increase in

the amount of surplus net profits, with the result that

the margin on sales increased from 18.6 to 19.7 per

cent. That is, out of each dollar of .sales the company
realized 1.1 cents more final net profits than in the

lireceding year.

The Book Value of Capital Stock

The book value of capital .>tock is the measure com-
monly used for expressing the value per share of the

stock out.standing, as shown by the accounts and report

of the company. This value is to be disliugui.shed

from the market value and the par value of shares.

The book value means the value per share of the

stockholders' equity in tiie business—the net assets of

the company—based upon the valuation at which as.sets

and liabilities are carried on its books.

The following table illustrates the manner of figuring

the book value of capital stock from the foregoing

report

:

Net Wortli at Cl'wc
shares of Stock Outstanding. . . .

Hook Value per Share

Lnul Y'lr Thin Yttr
vii.i-ii^K) $i6..w6.noo

i'l'-KI 100.000
%:>.\ »1 «if,.",.'.i<i

Operating Profits Earned on Total Capital

Tiie real measure of the earning power of a basiness

is the operating profits earned on the total capital ased

in such operations shown by the asset footing of the

balance sheet. This measure is to be distinguished from

the return earned on net worth discussed previously.

This ratio is a sounder measure of the earning power

of the operations, because it is based on the net results

realized from operations and the full amount of capital

used therefor. It is clearly a measure of operating

earning power.

The following table indicates the method of figuring

this ratio for the financial report presented:

Last Y(nT Thin Yfar
Total Capital Used $23,472,000 $29,524,000 Increase »6.0."j2,000

or 26 per cent

Operating Profits 1.962.000 2.148,000 Increase $186,000
or n. 5 percent

Percentage on Capital Used . . 8.35 7.26 Poorer by 1.1 percent

Note here the unusually large increase in the amount

of capital used—$6,000,000 or 26 per cent more invest-

ment at the close of the year than at the beginning.

While the operating profits show 9.5 per cent increase

over the preceding year, the increa.se in the investment

used is so much larger that the average return upon the

investment is reduced from 8.35 to 7.26 per cent.

The matter of economy and eflSeiency in the u.se of

capital is just as important in the final success of the

business as the efficiency or effectiveness of operations,

merchandising, or other afi"airs.

Operating Profits Earned on Sales

The ratio of operating profits to sales is the measure

of operating profits on turnover or volume. It is

related or complimentarj' to the ratio of operating

profits earned on the total investment employed. There-

fore the two measures should be applied to operating

profits both for the business as a whole and for any

separate department, plant, or unit of the organization.

The following table indicates the method of figuring the

ratio of operating profits on sales from the foregoing

report

:



28 MaXAGEMEXT and AoillXISTRATIOX Vol. 7, No. 1

per cent on sales. But note that even with this wider

margin of profits on sales the return on the total capital

used was .smaller, as indicated in the preceding calcula-

tion because of the unusually large increase in the

amount of capital used. The significance of this point

should not be overlooked.

As pointed out in the preceding section this report

shows a smaller return of operating profits on total

capital used in the latter year, in spite of a wider

margin of operating profits on sales. The reason for

this is the poorer turnover of total capital used. The

turnover of total capital used expresses the relationship

existing between the volume of business done and the

total investment employed. Obviously, the larger the

volume of business done on a given investment the more

favorable will be the return produced by any given

margin of profit on sales. Sales of $1,000 made at a

margin of 10 per cent will yield a return of 10 per cent

on an investment used of .'jil.OOO, whereas if the sales

were of $2,000 at the same 10 per cent margin they

would yield a 20 per cent return on the same invest-

ment of $1,000.

The same point may be illustrated from the report

under consideration. The following table shows the

method of figuring the turnover of total capital used

:

Last Year This Year
Total Capital Used $23,472,000 $29,524,000 Increase $6,0.52.00(1

or 26 per cent

Sales for Year ICIoT.OOO 10,350,000 Increase $223,000
or 2.2 per cent

Turnover on Total Capital
Used Stated in Dollars of

Sales per Dollar of Capital
Used 0.433 0.352 Poorer by 8.1 cents

Relation of Expenses to Sales

The ratio of expenses to sales is effectively stated in

the percentages of such expenses to .net sales. This

indicates the cents out of each dollar of sales which are

absorbed in expenses. In some industries volume is

commonly stated in physical units—tons, hundred-

weights, barrels, ca.ses, etc.—and this ratio is customar-

ily figured in per unit costs. The percentage ratio is

tlie sounder measure and expresses more accurately the

basic relationships.

The following table shows the ratio of expenses to

sales, figured from the foregoing report

:

Last Year This Year
Sales $10,157,000 $10,380,000 Increase $223,000

or 2.2 per cent

Expenses 306,000 682,000 Increase $376,000
or 120.0 per cent

Percentage on Sales 3.0 6.6 Increased 3.6 per cent

Here is an increase in sales of only 2.2 per cent, while

expenses more than doubled, with the result that the

ratio increased from 3.0 to 6.6 per cent. That is, in

the earlier year 3 cents of each dollar of sales was

absorbed in the selling and overhead expenses, while in

the latter year they increased to 6.6 cents out of each

dollar of sales.

The gross margin earned on sales is the difference

between the net sales and the cost of goods sold. In

manufacturing industries this gross margin is com-

monly figured as the spread between sales and factory

cost of goods sold. As factor}' costs include material,

labor, and factor}' expenses this measure combines both

merchandising and operating elements. In merchandis-

ing businesses this gross margin is figured as a spread

between the net sales and the purchase cost of the goods

sold, with the result that it is expressive of only the

merchandising transactions.

The following table shows this ratio applied to the

foregoing report

:

Last Year This Year

Sales . $10,157,000 $10,380,000 Increase $223,000
or 2.2 per cent

Gross Margin 2,268,000 2,830,050 Increase $562,000
or 24.8 per cent

Percentage on Sales 22.3 27.2 Increased 4.9 per cent

Note here the increase in sales of only 2 per cent,

whereas the amount of gross margin increased 24.8 per

cent, with the result that the ratio increased from 22.3

to 27.2 per cent on sales. This large increase in gross

margin is more than half absorbed by the hea\7 increase

in expenses, with the result that the operating profits

show a much smaller proportionate increase than does

the gross margin.

The Gross Margin Increased from
The .Selling and General Expenses Increased from
Operating Profits Increased from

P<T Cent on Sales
22.3 to 27.2 or 4.9

3.0 to B.6 or 3.6
111.3 to 20.6 or 1.3

Turnover of Inventories

The turnover of inventories is one of the basic meas-

ures of merchandising transactions. It expresses the

rapidity with which stocks of goods are bought and

sold—the turnover of that investment. Obviously

the more business that can be done on the capital tied

up in inventories, the more favorable will be the return

on the investment produced by any given margin of

profit.

The following table illustrates this turnover applied

to the preceding report

:

Last Year This Year

Cost of Goods Sold $7,889,000 $7,550,000 Less by $339,000
or 4.3 per cent

Inventories 3,392,000 6,245,000 Increased $2,853,000
or 84 per cent

Turnover—Time.'! 2.33 1.21 Poorer by 1.12 times

As already noted, the turnover of total capital used

was substantially slower in the latter year. One of the

principal reasons for this condition is the poorer turn-

over of inventories noted in the above table. The cost

of goods sold in the latter year was 4.3 per cent less

than in the earlier year, but the amount of inventories

carried increased 84 per cent with the result that the

turnover in the latter year was only one-half as rapid

as in the earlier year. With this condition the latter

year would require twice as wide a margin of profit on

.sales to produce a given return on this inventory in-

vestment as would be required by the earlier year.

Turnover of Accounts Receivable

The margin of profit on a sale is fixed at the time the

transaction is made. It does not become any larger,

regardless of how long the account remains uncollected.

On the other hand, the older the account becomes, the

heavier the carrying expenses are, the larger the possi-

bility of losses, and the poorer the return on the invest-

ment. The turnover of accounts receivable indicates

the economy and efficiency observed in handling capital
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tied up in accounts receivable. It may be effectively

stated in the number of average days' sales outstanding

in accounts receivable at the close of a period.

The following table shows this turnover applied to

the report preceding:

Z.(Ml Year Thin Yrar

SalM $10,157,000 »10,3SO,000 Incrcniw $223,000
or 2.2 per cent

Account* Receiviihle 1,605.000 2,314,000 Incrcmo $»M«,(Kin

or 30 per cent

Days o( Avcrnxe Sale* Out-
i oo j •

.tandiiii, 41 07 Poorer by 23 dn>^
Bnlca

Note here tliat with an increa.se in vohunc of sales

of only 2.2 per cent the amount of accounts receivable

jncrea.ses 39 per cent. At the beginning of the year

there were outstanding in accounts receivable 44 days

of average business, whereas at the end of the year the

outstanding accounts amounted to 67 days of average

business. This also is a factor in the slower turnover

of total capital used, noted in an earlier paragraph.
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Turnover on Fixed Property Investment

The turnover on fixed property investment is an

efl'eetive method of stating the relation between the

volume of business done and llie amount of capital tied

up in tixed plant and equipment investments. As fixed

overhead expense burden—depreciation, insurance,

taxes, etc.—bear quite a constant relationship to the

amount of such property investments, it is obvious that

the more business tiiat can be done in a given period

the more favorable will be the unit expenses and costs

arising out of these fixed charges.

The following table shows this turnover applied to

the report preceding

:

Last Year This Yfnr
Sales $10,157,000 $10,380,000 Incrensa $223,000

or 2.2 per cent

Filed Property Investment... 13,610,000 15,0'»0,000 Increase $1,430,000
or 10.5 per cent

Turnover—Stated in DoUnra
of Sales per Dollar of Prop-
erty Investment 0.75 0.69 Poorer by 6 cents

Here is an increase in volume of but 2.2 per cent,

and an increase in plant investment of 10.5 per cent.

The direct results are poorer turnover and heavier unit

fixed expense burdens. The turnover here dropped
from To cents to 69 cents of sales per dollar of plant

investment. This also is a factor in the poorer turn-

over of total capital shown in an earlier calculation.

Working Capital and Ratio

The working capital position, that is, the relation

between tlie current assets and the current liabilities of

the business, is the point generally noted first in reading

a balance sheet. It is probably more commonly under-

stood than any other ratio or relationship to be read

out of a balance sheet.

The net working capital is the difference between the

total current, or liquid, a.ssets in the business, i. e., its

cash, accounts, and notes receivable, and the inventory,

and its total current or quick liabilities, i. e., its notes

and accounts payable, and its deposits and advances
received. The ratio expressing the relationship between
these is sometimes stated in percentage, or may be

stated in dollars of current assets per dollar of current

liabilities.

The following table shows the working capital posi-

tion and ratio to be noted from the report preceding:

Total Current .\i«e(« ....

Total Current Liabilities.

Not Working Capital
Uatio

Lail Yrar Thit Ycnr
$7,(is.'..noo $io.f'2fl.n<»o

. 2.890.000 8,023.000
Increase
Increase

l3,'3-.noo
6 033 000

$l,IU.i.000 S 1,»«7,000 Decrease ».'.19K,000

2.15 1.23 Poorer by one-hall

This is a serious change : an increase in current

assets of $3,835,000, an increase in current liabilities

of $6,000,000, leaving a decrease in the net working

capital of tlie business of $2,198,000, wliich is reflected

in a ratio only one-half as good as at the beginning of

the year. The several elements causing these changes

are noted in later paragraphs.

Proportion of Earnings Left in the Business

Any going business finds it necessary, from time to

time, to make additions and betterments to its prop-

erties and finds need for added working capital as

volume increases. Except as these requirements may

be financed by additional permanent investments in the

business or long-time borrowing, the new capital neces-

sarily must come from one of two sources—either cur-

rent borrowings or profits left in the business.

In the case of the average concern, permanent financ-

ing does not occur every year, and its added capital

requirements have to be cared for from earnings or

current borrowings. But there is a limit to the amount

which may be borrowed currently, and certainly it

would not be consei-vative to invest funds borrowed on

short terms in plants or other permanent investments.

Hence, earnings left in the business are absolutely

necessary to care for expansion and improvements.

Tlie following tabic .shows the disposition of surplus

net profits indicated in the preceding report

:

ioil Year Thit Yrar

Surplus Net Profits $1,R94,000 $2,052,000

Dividends Paid 1.9R7,000 1,937.000

nalance to Surplus HS.OOO 115,000

Proportion of Earnings Left in Business None 5.6percent

Note here that while two years of operations have

produced quite satisfactory surplus net profits there has

been left in the business out of almost $4,000,000 of

profits, only $22,000 or less than 1 per cent.

From the published reports of 236 representative

companies it appears that 43 per cent of the annual

earnings of the war and post-war yeai-s were left in the

business.'

The report discussed in the present article appears

in substantially the form pi^blishcd in the daily news-

l>apers. It is, as already stated, a typical published

report. It is also about the form in which balance

sheets and income statements are usually presented in

auditors' reports and to business executives by indus-

trial accountants.

How much more effective these reports would be if

presented in analytical form! How much more the

average business man would read out of them, and how

1 " Fin.nni'ial nnd Operating B.itios in M.-in-igement, " J. H.
Bliss, p. 183.
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much more value they would prove to him if they car-

ried the analysis of ratios and relationships which may

be so readily supplied

!

The following balance sheet and income statement

shows the same report carrying analytical data

:

THE BALANCE SHEET IN AX.\LYZED FORM



Plannino' the Repetitive Manufacture of

Automobile Wheels

"Practical Mctlunls tor Plaiiiiin.i;- Work"—Article Six

By WILLIAM B. FERGUSON

Consulting Engineer

IN
this last article on planninsr methods will be out-

lined some of the methods used in quantity produc-

tion or tlie maldng of a great niuuber of parts of

the same design, witli respect to tliose features which

are more or less peculiar to this class of work as com-

pared to the other classes described in previous articles.

The former dealt with four different classes of work,

each of which is consichn-ably different from manufac-

turing in large quantities, namely: 1. large repair

or rebuilding work, such as reconditioning the giant

passenger ship "Leviathan"; 2. construction work,

sueh as the building of a large swimming pool ; 3, re-

pair work on locomotives and freight cars; 4. the

manufacture of freigiit cars "on order."

Wlieu it comes to quantity production we meet with

a new set of problems which require planning, and

to which more scientific nietliods of setting rates and

standards of performance can be applied, as compared

to the other classes of work mentioned.

Construction of the Double Disc Wheel

The particular kind of manufacturing which will be

used as an example for illustrating the principles ami

methods involved is the manufacture of automobile

wheels of the double disc type. The peculiar construc-

tion of this wheel must be described to make clear

the operations involved in its manufacture.

Between the two metal discs there is inserted an

annular ring of fabric shown in Fig. 54. This fabric

ring is riveted to the metal discs and the construction

is siiown in Fig. 55.

Before describing the various operations required

to make this wheel and the methods used in quantity

production, it seems advisable to cover .some of the

general princiides of manufacturing in quantities, by
speaking of the metliods of control of materials, equip-

ment, and production, which were used in a very large

plant employing 12,000 men, engaged in manufactur-

ing military rifles and bayonets by the million for our

Allies in 1915. lOlfi. and 1017. These metliods were

employed in the rifle jdant of the Remington Arms
Company at Bridgeport, Connecticut, of which I was
production manager in 1916-1917.

The jdanning functions were concentrated in the

planning dei)artment under my charge. I also had
control of ordering tools, fixtures, and gages, the "bal-

ance of stores" or storeskeeping system, the inspection

of raw nuiterials, tiie Index Number

timekeeping system, 658.51 Planning

counting parts, finished 658.54 Rate-setting

stores, and all sched-

uling, routing, and control of the flow of materials

tliroughout the plant. In addition to this, the piece-

work or rate-.setting department was under the pro-

duction manager, and a special floor about 80 by 200
feet, was .set aside for time studies and rate-setting

Fio. 54 The "Flexsiuf.nt" Automobile Wheel
It is constructed of two anniiliir steel discs and a steel felloe

connected by a laminated ring of fabric.

under a piece-rate superintendent, who developed a

staff of about 45 men .engaged in this work. The "Bud-
get System" of cost control was also controlled by the

]iroduetion manager. The general superinten<lent with

15 sujierintendents carried out the plans of the pro-

duction manager.
As we review the various functions that have to be

performed in economical manufacturing, we should not

lose sight of the main objective, which is to produce

articles in quantity at a minimum manufacturing cost.

31
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Clamping

Luas

Wood
Blocks

Fig. 55 Cross-Section op

THE "FLEXSILIENT" WHEEL

The special feature of this

wheel is the non-metallic fab-

ric ring interposed between
the hub and the rim. This
ring is built up of 13 plys of

"square" woven cotton duck
which is rubberized and vul-

canized in a full mold, sim-

ilar to standard tire practice.

A 7/16 in. gap between the

felloes and the steel discs

makes it a "suspension"
wheel, the weight of the car

being suspended in the fabric

ring. The fabric ring is 7/16
in. thick, 23 3/16 in. O. D.
and 18 in. I. D. It is riveted

with 48 14 '" rivets between
two steel discs, made of 0.10

—

0.20 carbon full cold-rolled

stock 0.078 in. thick and fas-

tened to the felloe rings with
42 14 in. rivets.

taking all elements of cost into account. "We must

also remember that speed of production with a definite

number of machines and available workmen is a

corollary or attribute of low labor costs, and that any

effort to make speed in the ordinary way by rushing

or crowding the foremen before the work is properly

planned, not only increases the labor cost, but defeats

the very purpose which this type of management is

trj-ing to accomplish. Instead of increasing produc-

tion there results a slowing up of production and lower-

ing of quality which cannot be avoided.

Having in mind the main objectives of low produc-

tion cost and high quality, we must realize that the

weekly output of good pieces per man is generally the

real criterion for economy. As between unplanned
and planned manufacturing we do not have to prove

to tho.se who have tried both ways, that the output

per man can be frequently doubled and sometimes
quadru])led by real planning and finding out "the one

best way" to perform an operation. The question of

wages and how much men are paid for a day's work

is often confused with the question of economical pro-

duction or production at low cost. It is quite possible

for a factory to produce and sell articles in quantity

considerably below its competitors, in spite of pajang

higher wages, by increasing the oittput per man by

IDroper planning and control methods. My experience

has been that this statement is somewhat of a mystery

to most manufacturers. When you make a statement

like this, they shake their heads dubiously and feel

sorrv for vour having such foolish ideas.

Fig. jG Tl.sii.ni; nil. l,.,ii.i,.u, 1)1.1 i.n I jo.\ ok
"FLEXSILIENT" WHEEL

Fig. 57 A Compkes.sio:. Ld.ui Test of a "Fi.ex-
siLiENT" Wheel

The load being applied is 50,000 lb. Note the use of dial in-

dicators to measure deflections.

The trouble seems to be that frequently managers,

superintendents, and foremen seem to think that the

best performance that is possible on any operation is

tlie record which they have tliemselves supervised. At
Bridgeport our experience in this respect was not

unusual. When we established the special department

to set piece rates for the 3000 distinct operations in the

factory, and installed temjiorarily in tliis department

a machine of each type used in the factory, the fore-

men who had had years of previous experience in

making military rifles, shook their heads wisely and
said tliat this was all foolishness. The foremen had
already submitted to the management their proposed

piece rates for the factory on practically all the oper-

ations involved, and saw no I'eason why anyone should

question the accuracy of their estimates.

The rate-setting department, after about four months
of intensive study (during which hitherto unskilled

men performed, under proper instruction and the guid-

ance of five expert mechanics, each operation in the

factory) had worked out and tried out the time allow-

ance for every operation. This was nearly all done
before the factory started any piecework at all.

Then came the dilificulty of introducing the rates,
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Scalt fw Time Inttiyals for Production Scheduling
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Symbol NamtrfParl

IWI

im
im
im
ZW6
im

iwio

zwi
2WIZ

ZWIJ

lWi4

Front Disc

Operahon Numben •

Part
Niimberi

fohric Ping

Paper Ping

Wood Block

Flat felloe Ping

Aflgkfiihe Ping ff

Valve Ouord

Piveh

Pim Bolts

Clamping Lugi

Oamping Ping

Firestone Pim

Paint

SEQUENCE OF

rNumietsofSubissentblies

OPERATIONS

„ (7k><lK?KSxi><i:?(Z>{ih-[^^
iofj^lf' (l>QXJ><iXiXSX^<pm-\-r^-'—H °^ P2KD-1

OJ

Final

Assembly

a
05 -KZXD*- 001

Fio. 58 Sequence of Operations of the "Flexsilif.nt" Wheel

iiiblv and tlic final assembly. Xotc tlic use of two time intervalThis I'liart shows cacli niannfai-turinf; operation, each subassc

scales, one across the top, the other at the rif,'htlian(l end.

because in nearly every case the proposed rates or

time allowances were less tlian half of the orjfrinal rates

reeonuuendeil by the foreineu. On hand-work opera-

tions, as polishing, the times allowed were in some

cases only one-fifth or one-sixth the time previously

-set or recommended by the foremen. We .started out

in the factory on one operation at a time, the first one

being a simple drilling operation. The foremen pro-

testeil that the rates were not right, and that the men
could not possibly make out on the time allowed; and

if we were going to try auytiiing like that, we had

better close up the factory. We exercised considerable

patience and tried our be.st to be cheerful and pleasant

under the circumstances, pending the demonstration

by our rate-.setters that the work could be done witliiu

tlie time allowed.

The demonstrator of the rate-setting department took

one of the machines in the factory proper on which

the work was to be done, under the foreman's observa-

tion, and performed the nperatictn liimself for a period

of four lidurs. (ir until tlir t'iirrin;in w;is satisfied that

the demonstration was long enough to give a fair result.

We only had to demonstrate the first four operations

on which rates had been set. Our allowances on the

remainder of the 3000 operations were scarcely ques-

tioned, as we always had a demonstrator at hand. The

demonstrators in each case (bear in mind that the

demonstrators were just ordinary mechanics trained

and instructed properly) showed the foremen that the

average mechanic could do the work in considerably

less than the time allowed, if he followed instructions.

There was a complete instructi(m card for each oper-

ation, giving the speed, feed, and cut, etc.. or other

sjiecific data as required. One by one the foremen

accepted and adopted the piece rates set, instructed

their men how to do the operations according to the

instructions and within three months' time every oper-

ation in tiie factory was on inecework in thi- manufac-

turing departments, and the pay-roll labor cost per

unit had been cut 33 per cent, or one-third, while the

daily output had been increased 72 jier cent.

I)o not think that this residt was due entirely to

gipB^^^^
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the proper setting of piece rate.s, altIiou»:li this had its

share in the program. As mentioned in previous ar-

ticles there are many essential things that have to be

done before piecework or any other incentive system

can be put into effect properly, and the establish-

ment of proper performance standards is only one step.

The control of the "flow of materials," beginning with

the issuing and delivery of raw materials from the

storehouses to the incoming station on each of the

70 floors, and ending at the assembly departments, had
something- to do with the results. The Budget System

of Cost Control had a lot to do with them. The inspec-

tion system, which has been so well described by G. S.

Radford,^ had much more to do with the results than

can be appreciated, without considering as one pro-

duction system all the elements of inspection, routing,

dispatching, I'ate-setting, and other necessary mechan-

isms of management. All these matters, of course, are

dependent in turn on proper designs of product and
equipment and tools. .

Job Analysis

In fact the same tliought always bobs up in my
mind in trying to differentiate between the various im-

portant elements of manufacturing, when I am asked

which I eon.sider the most important, and that thought

was exjiressed by Abraham Lincoln in rcjilying to a

similai- (pu'stion as to which he considered the most im-

l)ortant branch of the government—the executive, the

legislative, or the judicial. He answered it as an

Englishman would, by asking another question

:

"Wliicli Icfi of a three-Icggcd stool do you consider

tlir most important?"
Tluu'e ai-e .several things which are much easier to

handle in the way of planning methods in quantity

production or repetition nuinufacturing than in con-

struction Avorl\. rei)aii' work, or small quantity luanu-

i"TIifi ('(mtr(il (.f Qii.-ilitv in ^rMHllf:lllllliM}^, " bv G. S.

Baclfor.l.

facturing. One of these things is what is commonly
known as "job analysis." It has long been accepted

in quantitj- production as an established method of

starting the job, that job analysis is the very first

thing that anybody ever thinks of doing. The object

to be manufactured is analyzed into its elements. A
list of component parts or pieces is first made up, a

detailed working drawing is prepared for each piece,

and the exact method of manufacture of each part, and

the exact methods of subassembling and final assembling

are carefully studied, and carefully recorded. The
usual casual .study given to (u-dinary production is not

considered a study at all in quantity production. That

is merely a starter.

In manufacturing, each operation is listed up in

comiilete detail and the various alternative methods

Fill 111. TlIK Ol'EKATION OK KoLMNti TIIK .STKKI, ANGLE
Feli.ok Kings

KlG. 60 TlIK OPKK.M'IO.S OK llKll.l.l.SU TllK RlVKT .\XD BOLT
IIOLKS I\ TIIK F.\BR1C KlXGS

which might be used in making the pieces and in as-

smihliiig ()|)erations are considered and comjiared; and
I lie best pr(ibal)li' sc(|nenc(' of operations is gone over.

I'sually a manufacturing committee sits on this pi'op-

osition, and the various jirojiosed methods are actually

tried out in |U'actice before the standard method is

;iilii|i1r(i. Tills work goes on concurrently with the cx-

|M liiiiental or rate-setting department, so tliat the

standard method is actually tried out for a consider-

able period before the manufacturing departments are

allowed to proceed witli manufacturing. Then the

agreed standards and the agreed seipu'uce of o]iera-

tions are rigidly adhered to. This is vital.

In the development of the manufacturing operations

now used on the double disc wheel described above, or

what is known as the "New)iort News Flexsilient

Wheel," over a year was spent in designing, exjieri-
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Fig. 62 The Opkratiok or Rivetiso ix Assembling

THE Discs

mental and ilevelopnuMit work as to the method of eoii-

struetion and methods of performin-Jt the operations

required, before the factory started manufacturinfr.

The testing.' a]>paratus. a part of wliieh is shown in

Figs, ."iti and .")7. and the results shown therewith had

a lot to do with the wheel desij-rn. eonstrnetion. and

methods of manufacturing.

The flexsilient wheel consist.s of 7 principal parts

as follows: 1. front dist-; 2. hack disc; .'i laminated

fabric ring; •"). wood blocks; (i. flat felloe ring; 7. angle

felloe ring; S. valve guard.

The numbers used are those used in the operation

li.st in the factory. In addition to these part numbers,

the other parts are numbered as follows: 4. iiajier riiitr:

!). rivets; 10. rim bolts; 11. clamping lugs; 12. clamp-

ing ring; 1:3. fircstone rim; 14. paint.

The principal reason for selecting such a simple

product to jiresent planning methods in repetition

manufacturing is that in a brief article of this kind

can be shown the nature of some of the ojn-rations

involved, and the complete relation or dependent se-

(|U.'in-e between oiK-rations, as well as between single

parts, subassemblies, and final assemblies.

Fig. 58 shows the dependent .se<iuence of all oper-

ations on the wheel. (See list of operations in Table

5.) The arrow points toward the dependent operation

—for example, operation 1-3 cannot be performed until

.il)eration 1-2 has been comi>leted. In the same way

the parts going to make up the subassemblies are

liiacketed and the relationship between parts and sub-

assemblies is indicated by thin lines and arrow points.

Fig. .')!) shows the general view of the a.ssembly de-

partment of the factory, during the experimental stage,

before jiroduction in quantities was started.

Figs. 60, 61, 62, and 63 show specific operations as

follows

:

Fig. 60 shows the Baush type No. 3 multiple spindle

drill." drilling the holes in the laminated fabric ring,

ojieration 3-1.

Fig. 61 shows the rolling of the angle felloe rings,

operation 7-2.
^^

Fig. 62 shows the riveting of the "disc a.ssembly.

o]ieration 02-2.

Fig. 63 shows the painting oi)eration which is done

bv a spraying machine, operation 04-1. In this view

we sec the'iiaint room and the enameling ovens in which

tiie finished wheels are baked for four hours at 160

(leg. fahr.

In connection with the diagram of Sequence of Oper-

ations. Fig. 58, the list of operations. Table 5, should

lie referred to. Although the "sequence" originally

planneil was later changed, .sometimes by the insertion

of additional operations, yet the distinguishing num-

bers were not changed, which is ajiproved practice.

Fui. ti3 The Dperatiok or Knamki.ish .\m> Haki.ng the Discs

Note the si.r:iv i.:ihiti.iK :q.i.:ir:itu8 us<hI witliiu a ventihite.l I100.I, also the close proximity of the ovens.
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As an illustration of the methods used in setting

standard times or piece rates for various operations

—

in which results were accomplished comparable to those

TABLE OPERATION'S IN MANUFACTURING THE FLEXSIUEXT
AUTOMOBILE WHEEL

Component or Part

1. Front disc

2. Back disc

3. Fabric ring

4. Paper ring

5. Wood blocks

6. Flat felloe ring

7. Angle felloe ring

8. Valve guard

9. Rivets
10. Rini bolts
1 1. Clamping lugs
12. Clamping ring
13. Firestone rim
14. Paint

Operation

1. Shearing sheets on gate shears.
2. Cutting circles on circle cutter.

3. Forming dies on press.

4. Punching rivet holes on press.

5. Trimming and rolling edge on lathe.

6. Cutting out valve guard notch on punch.
7. Dressing valve guard notch by hand.
8. Retrimming on circle cutter.

1. Shearing sheets on gate shears.
2. Cutting circles on circle cutter.

3. Forming discs on press.

4. Punching rivet holes on press.

5. Trimming and rolling edge on lathe.

6. Cutting out valve guard notch on punch.
7. Dressing valve guard notch by hand.
S. Retrimming on circle cutter.

L DriUing rivet and bolt holes on multiple drill.

2. Punching valve guard holes on punch.

1. Cutting center hole in paper ring.

2. Cutting out paper rings.

1. Dressing lumber in joiner shop.
2. Sawing boards into squares on saw.
3. Boring center hole in drill.

4. Sawing outer circle on band saw.

1. Pointing end of bar and bending on rolls.

2. Sawing on hack saw.
3. Flinching rivet and bolt holes on press.

1. Pickling angle.
2. Bending on rolls.

3. Sawing on hack saw.
4. Punching rivet antl bolt holes on press.

5. Snuaring bolt holes on punch.
6. Milling driving lug holes.

7. Splitting rings on hack saw.

1. Patterns.
2. Drilling rivet holes.

3. Grinding face on grinder

1. Forging on rivet machine.

Subassemblies
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Face Plak
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AND IUlixu Edge ok Disc
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Pio. 63 Improved Design or Face

Plate Shown in Fig. C4

Ttiis Surface Clamps Disc

• on Hub Flat

( .-Ford Ball Tfirust

Bearing

t Deai

'Center

1 J,-j,-,- .-.',
J,-,- .^rned

Same Taper

as Dead Center

Fig. 66 Tail Stock Clamp Used With
Face Plate op Fig. 6.5

ipi'iatidii. Tlic :il)i)ve jif,' was ninile fromfered with tin

pencil sketches.

To oveicoino the disadvantafrcs of tliis jig another was

(lesi-rned and built which proved satisfactory. In this the

small face plate was used and the drive pin eliminated, the

disc beinj; driven by being clamped against a hardened,

knurled plate. A sketch of this jig is given in Fig. 65.

Details of tliis jip were given on a

special drawing.

The tail stock ball-bearing clamp

was built from pencil sketches. A
sketch of the arrangement is given in

Fig. 66.

Mucli of the speed of this operation

was obtained by use of tlie combined

trimming and rolling tool illustrated in

Fig. 67.

The details of this fool were shown

on a special drawing. The cutting-tool

bitt was ground as shown in Fig. 68.

It was found that this shape of the

tool gave the best result in curling the

chip and preventing chattering. It

the tool chatters, a good lolled edge is

hard to obtain. The shape of the roller

groove is very important. A special

drawing was made for this. Rough

sketch of the roller is sliown in Fig.

6il. The design of the roller and the theory of its opera-

tion were given considerable attention. Details of this will

be omitted for the sake of brevity. Fig. 70 shows the dilTer-

ence between a metal disc properly and improperly rolled.

The operation is performed as follows:

Roller

Lever~.\

Trimming
Tool

Roller

The false face plate, knurled plate, and pilot arc bolted

to the small face plate. Tlie ball-l)earing clamp is mounted

in the dead center socket, with the tail stock set forward

so that there is about 3 in. opening between the clamp

face and the face plate jig. The rolling and trimming tool

is mounted in a boring bar tool post and the carriage is

locked, with the center of tlie roller groove in line with

the edge of the disc. There is a stop at-

tachment on both the cross feed and the

hand feed, and these are set so that when

Ixith feeds are hard against tlie stop the

trimming tool has trimmed the disc to

the correct diameter. These settings are

oljtained by trial. Once .set they are not

changed for the same diameter of di,sc,

the tool bitt being set to the same pro-

jection in the holder by using a tool

guage each time it is removed "for grind-

ing, or replaced.

'-loot Bar Welded
to Head Making

Left Hand Toot

Fig. 67 Combined Trimming and Rolling Tool Fig. 68

V
Trimming Tool

Detail of Trim.min-c TooIi

in Fig. 67

Z X Gauge Disc

Gauge Disc

t.OOZ"

^Oauge Disc

Gauge Disc -gf

2
Radius.

Fig. 69 Detail of Roller Tool in Fig. 67

In wliicli tlio sliapo «( the groove is of particular

iiiilHirtance.

y
Property '

Rolled-

Fig. 70
Properly

The lathe is kept running continuously. The operator

picks up a disc from the unfinished pile with his left hand,

slips it on over the pilot pin, the inside of the disc (the

side that touches the wood block) against the knurled plates.

lie then spins the tail stock hand wheel with his right hand

. ^ and as the plate is clamped, starts feed-

ing in the tool with his left hand. With

a light wire liook in his right hand he

"hooks" away the long curling chips and

thus keci>s the tool clean. When he fewls

in until he hits the diameter gaging stop,

he backs off his tool aliout Vi in. and

shifts his left hand to the roller lever,

and pulls the roller forward against the

disc. He lays aside tlie hook with his

right hand and picks up a 1 in. paint

lirush from an oil tin. With this brush

he lightly oils the edge of the di.sc while

being rolled, making the rolling action

smoother and quicker.

Rolled Edge This is one of the prettiest of the

Improperly'-.,

Rolled-

Cross-Section or
AND Improperly
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luiinufiiflui-iu'i: operations to watch. The operator is using

both liands all the time. He becomes very proficient in

getting a smooth edge, testing the same with his right thumb
and forefinger while in motion.

The "time-study" standard time of about 3 min. on this

operation, using a stop-watch on a day worker, was reduced

to 57 seconds average continuous time by a piecework

"demonstrator."

The secrets of this operation from the operator's stand-

point are:

1. Pi'operh' ground tools.

2. A quick, snappy whirl and tug at the end on the

tail stock wheel to make the clamp and knurled

plate grip the plate hard. If it slips, the knurled

plate will mark the inside of the disc.

3. The proper pressure on the roller lever. If the

roller is pulled in too hard, the edge of the plate

will bend and curl over slightly, making for poor
riveting and poorer appearance. Neither can a

plate that has been "curled" on the edge in the

circle shear trinnning be properly rolled.

Similar notes were prepared for eaeli operation. In

ease a manufactured article involved a large num-
ber of operations, instead of only a few, as in the

ca.se .selected, a booklet would be prepared, with one

or two lines only for each operation, merely sum-
marizing by symbols information like the above, with

reference numbers for the details.

The Straight Line Method

The study of the routing of material, the arrange-

ment of machines and eciuipment, and the handling of

material was given sp(>cial consideration, and the work
was planned for a continuous flow of material, follow-

ing the "straight line method" of manufacturing.

Lack of space forbids a description of the production

records by operations, the grajihic charts for watching
and controlling the flow of materials according to the

schedules, and other necessary adjuncts of planning
and checking results.

The inspection of work after each operation is given

particular attention, and although the central inspec-

tion .system is not used on account of the simplicity of

the manufacturing processes, once the equipment has

been accurately designed, yet in other respects the in-

spection is very similar to that of the Britlgeport Rifle

plant.

Planning Functions in Management

To summarize the practical methods of ])laniiing cov-

ered by this .series of articles: We have limited our

discussions to certain mechanisms of management which
involve the planning functions as ordinarily under-

stood. We have not included a number of the ])lanning

functions which may be performed by the central

jilanning dei)artment, as described by Dr. Frederick

W. Taylor in his wonderful paper read before the

A. S. M. E. in June 190-3 on "Shop Management,"
wherein he says that the leading functions of the

planning department are as follows:

A. The complete analysis of all orders for machines or

work taken by the company.

B. Time study for all work done by hand throughout the

works, including that done in setting the work in

machines, and all bench, vise work, and transportation,

etc.

C Time study for all operations done by the various

machines.

D. The balance of all materials, raw materials, stores and
finished parts, and the balance of the work ahead for

each class of machines and workmen.

E. The analysis of all inquiries for new work received in

the sales department and promises for time of delivery.

r. The cost of all items manufactured with complete ex-

pense analysis and complete monthly comparative cost

and expense exhibits.

G. The pay department.

H. The Mnemonic Symbol System for identification of

parts and for charges.

I. Information bureau.

J. Standards.

K. Maintenance of system and jilant, and use of the tickler.

L. Messenger system and post-office delivery.

M. Employment bureau.

X. The shop disciplinarian.

0. A mutual accident insurance association.

P. Rush order department.

Q. Ini])rovement of system or ]dant.

Although there can be no doubt but that functions

G, K, L, M, N, and Q should be performed by some
competent person in each factor}', yet the size and

character of the plant and the type of organization

which suits that plant may not of necessity require

nor may it be possible to jiermit the planning depart-

ment to perform them all.

Installation of Planning Methods

In our discussion of methods of planning, we liave

been more concerned with functions which are so fre-

quently neglected, .such as the proper setting of piece

rates, complete "job analysis" of all orders, and the

determination of the best sequence of o|>erations, as

well as with the continuous "flow of materials." It

appears to me that the installation of proper planning

methods in a plant unaccustomed to planning is nioi'c

a matter of "salesmaiishi])" than anything else. If

you can only get some experienced, intelligent person

to make a special and intensive study of each one of

the leading functions which ought to be performed
correctly, such as those mentioned above, and let those

persons have an opjiort unity to study the relationship

between all tiie elements involved, and then througli

some central agency, under a production manager, can

coordinate all the information and efforts of these

various s]>ecialists, you are very sure to arrive at the

conclusion that i)ractical ](laniiiug jiays. and tiiat rule-

of-thnmb methods of management based on misinfor-

mation, hearsay, or guesswork and not on facts and
knowledge, are the cau.se of most of our excessive costs

and manufacturing troubles.

(Concluded in this issue.)



A Co-ordinated S\'stcni of Planning, Routing",

and Cost Accoiintinu—

I

By FKKDERICK A. WALDKOX
Consulting Engineer

THE five main piers on wliicli any niainifactiirinir

cnlcrprisL' rests are EiKjiiK'trinr/, I'loduction,

Inspection, Mainlrndncc, and Acrounting.

Tlipsc hasic eh'inent.s enter into the manufacture of

all eonimodities no matter how simple. In the small

factory all of these are funetioiied and |)i'rf(irmed In-

one man. His mind automalieally assiinilal iiif? and

analy/inpr the various jirohlems as a result of a >rrad-

ually inereasiiifr business and years of aeeumulative

exjjerienee.

When a business has reached projiortions beyond

the "one-man sta^e," the first steps of uuloadins.'

oceur and responsibility begins to be divided.

The natural and lojrieal way, therefore, would be to

classify such respoiisibilities by the normal require-

ments or elements enumerate<l above.

The most dittieult obstacle encountered in any type

of re-organization is the mental attitude. It is very

liard for a reasonably successful man to let go of

accrueil habits or ideas after years of intimate contact

with a i>roduct tiiat has been his lifi'"s work. a!i<l often-

times the supreme sacrifice is made at this altar, or

business failure results.

The large ntuuber of moderate-sized factory build-

ing ruins are silent witnesses of this fact. On tlie other

luind, the marvelous development and
growth of American industries as a

whole show the i)ossibilities of achieve-

ment by a broail and scientific jioliey of

extension and enlargement.

These functions oi' dixisions which

WORKS MANAGER

CHIEF ENGINEER

form the gi-oundwork or Index Number

foundation for industry 658.5 Production management
will be treated in detail,

outlining the intent and purpo.se of each beginning

with the most important division.

The engineering division is in reality a bureau of

design and technical information and shoulil iiave as

its chief a man of excejitional ability. lie should be

familiar with the design and construction of machinery,

methods of manufacture, workmanship, and material

sj)ccifications. and he should be a good organizer.

In filling this ])osition it should be borne in mind
that a low-salaried man is often expensive and a high-

salaried man is often inexpensive in tlie long run.

The utmost care .should be used in selecting a chief

engineer as the basic cfficieney of the organization

rests on this division. Having selected a proper person,

it is quite e.s.sential to inform him of his duties and
the broader functions of his division, also the general

outlines of the scope of liis work. This division should

pcrfoi'in in brief the functions sliown on the chart of

Kig. 1.

Too mvich cannot be said of the importance of the

design of a product. It is in fact, the most important

of all work in the corporate organization as it is of

paramount imiKU-tance that a ])roduct

should not fail under use and that it

can be made at a minimum cost with

maximum (pudity.

Design should be interpreted to mean
a full consideration, delineation, ami

ENGINEERING DIVISION

DESIGN SPECIFICATIOt^ STANDARDS DRAFTINS ROOM TOOL ROOM PATTERN SHOP FORMS

(a) New Product.

(b) Improvemenfs.

(c) Refinements.

(d) Methods of

Manufacture.

(e) Buildings.

(f) Equipment.

(g) Estimates.

(a) (Materials.

(b) Machinery.

(c) Workmanship.

(d) Inspection

(a) Tolerances.

(b) Gauges.

(c) Workmanship.

(d) Test'g Materials.

(e) Products.

(f) Tools.

(g) Screws.

Tapers.

Gams.
Stops, etc.

(a) Detail Dr'w'gs.

(b) Tool Drawings.

(c) Gauge Drawings.

(d) Operation List.

(e) Production List.

(f ) Factory Arr'mcnt.

(g) Organii'n Chart,

(h) Flowcharts.

(j ) Symbol Charts

(k) Route Cards.

(a) Organization.

(b) Equipment.

(c) Tool Repairs.

(d) Gauge Repairs.

(e) Mach.Tool Record.

(f ) Jigs, Tools and
Fixtures.

(a) Pattern DrVgs.

(b) Pattern Making.

(C) Pattern Alter'ns.

(d) Final Approval.

(e) Checking.

(a) Design

(b) Preparation

(c) Approval

(d) Symbols

NOTE Alloff^hls Work Should be Done in Full Cooperalion Wifh Production, Inspection, Main
tenance, /Accounting and Sales Divisions with Final Recommendation on a/I Import-
ant Questions by Chief Engineer to Works Manager, who ,after Receiving Executive
Approval, issues Letters of Instruction orAuthorization to the Division Chiefs.

Fio. 1 FuscTioyAL Oi'tlise or the Work of .w PIkoiseerixo Division

39
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ASSEMBLING DIAGRAM
MARK n MILITARY RIFLE

2IO-*-Bljlt lock Bar \
iiO-B-BolHackKnob }'

20S-A- Cocking Pitct \
201-B- Cocking Piect Pin J

'

216- Pa^i
2S9- Pourl Spring

215-Sear
!Z7- Star Sp'-'"g

2S7-Saar P-r

ZI9 - Triggtr

ZS9- Tnggtr Pin

!02- Bolf Sleeve

-> 210- Bolt Lock
tS3 - Bolt lock Plunger

23t - Plunger Spring
}

L

204- Bolt
205- Extractor
20S - Firing Pin
207 - Main Spring

. 20S- Cocking Piece

217- Main Spring Retainer

247- Main Spring ffetainer Washer ^

201- Receiver
23<- Bolt Unlocking Pin

211- Ejector
228- Elector Spring

2SS- Ejector Pin

• BOUT SLEEVE GROUP
. AssembledandSent to

Gov't Inspection Poom.

BOIT GHOUP Sent- to

Gov't- Inspection Room
' to be Inspected, and
Assembled

iCTIONGPOUP ^
^^Assernbled in Gov't

/nspectiorj Room.

I

=>-rRlbGER GROUP

2b9-t-Sigt>t LeafBase CaliarX

269-B-Siqht Leaf Base Pin /

119-*- Pear Band Cup
239-8- Rear Band Lug
2i9-C-RearBand Brazing Washer
Zl9-D-Rear Band Strap Link \

"—^RECEIVER GROUP

" 2U- Barrel
*249- Barrel Locking Screiv

?68- Sight Base Ring

». 269 - Sight Leaf Base

239- RearBand

^

23J-/I- Front Band Cup "1

233-8- Front Band BajfonetLug

2J5 -C- Front Band Brazing Washer ,

233 -D- Front Band Pi vets

233-5- Front Band Strap Link J

279-A- Sight LeafSlide Base "|

279 -B-Sight LeafSlide Tie \
279-C-Sight LeafSlide Knob J

273 -Sight Leaf
2S7- Sight Leaf Solder Wire

210 fPear Sight
277- Wind Gauge Screw
273 - AdiusHng Nut
286 - Adjusting Screw Spn'ng

218 - Trigger Guard
248 - Center Strap Link Stud
218-B-Center Strap Link

Z20-A- Lifter Finger Piece

220 -e- Lifter Platform
220-C- Lifter Bai

220-D- Lifter Rivets

}

}•

243-4- Rear strap Link Screw
'

243-B- Rear Strap Link

*- 233- Front Band
* 298- Front Sight Sleeve

288- Sight Base Pin
295- Front Sight Sleeve iLeafBase Screiv

*Z99- Sight Index Base, - Right
* 300- Sight Index Base,- Left

•> 279 -Sight Leaf Slide

26b- Sight Range Cam
270- Sight Range Thimble
261- Sight Cam Screw

>. 276- RearSightand Leaf Assemiied
274 - Base Spring
275- Leaf Spring
271 - Sight LeafPin
226- Sight Slide Spring

293- Front Sight
294- Front Sight Hood
296- Front Sight Clamp Screw
Z97- FrontSight Hood Screw

>- 218 - Trigger Guard
Z3I- Cut-off

224- Cut-offSpring

223- Spring Cover
230- Magazine
272 -Magazine Screw

>- 220 -Lifter
'^290- Stock Finished
225 - Lifter Spring
256- Lifter Beanng Screw
255 -Lifter Bearing Nut
236 - Lifter Binding Screw
264 -Stock Clamp Screw
265-Stock Clamp Nut

—>. 243- RearStrap Link Assembled

> BARREL GROUP

RIFLE

J

}
TRIGGER GUARD
GROUP

291 - Hand Guard- Rear
221 - Hand Guard Spring

252 - Hand Guard Rivets

292 -Hand Guard- Front

212 - Stock Washer
209- Bolt Stop
237- Bolt Stop Spring
246 - PeceiverScrew -Front
245 — Receiver Screw-Rear
242 -Butt Plate
254- Butt Plate Screw
285- Butt Plate Spring
2B3 - Butt Plate Cover

> STOCIC GROUP

\hand guard
GROUP

/

MISCELLANEOUS
GROUP J

* Sent to Government Inspection Room
to be Inspected as Component Parti .

Fig. 5 Flow Diagram Snowixo the Assemblikg or a Military Rifle From the Ixdividual Parts to the Fixished Arm
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and is in a |)osition to jiulge as to the necessity and

design of the forms used, it siiould be the logical place

to design antl maintain the standard. This does not

mean that the accounting or production division may
not suggest or require, or design such forms as may
be needed. Such forms siiould be api)roved by the

chief engineer or worlds manager before i)rinting is

authorized.

In conclusion it should lif Imrne in mind that when
responsibilities are irrevocably fixed, the human
element is bouiul to be at its best, as it becomes a

matter of indivichud self-preservation. Tnder such

conditions each individual is bound to work harder

and more efificiently than when the opportunity to

"pass the bm-k" is wide open.

The engineering division should, when |)ro|ierly man-

aged, place in the hands of the i>rodneing and inspec-

tion division all the necessary information economically

and quickly to perform all work necessary to give a

completed product of Tuaximum quality. When the

.scope of a business is limited, the functions of this

division can be combined with any one of the other

divisions c.\cei)ting tiie accounting division.

Flow Charts (Fig. 5)

Flow charts are, when projierly designed and u.sed,

one of the most important factors of .systematic pro-

duction and should contain every item used in the com-

jjleted product. The flow chart is in fact the "road

ma]i" for every part, and a reference chart for tiie

])rogress and classification of all work.

The detail information brought to the surface, even

in making up a perfect flow chart, develops many points

that have been overlooked. As a guide to assembling,

symbolizing, and routing work, it is indispensable.

It can also he used as a check list in completing ship-

ment.s, and is a convenient reference in nuiking up
costs.

(To he coniinurd in the February issue.)

StraiiL>c Uses of Common Materials—^11

By KDWAHl) U. AVKIDLKIX
Director of the Mellon Institute of Industrial lieseareh of the V nirersity of Pittshurt/h

CAHliO.X dioxide, on account of its i)roperties, has

fouiul its way into many curious uses. As a con-

venient source of gas under pressure it is used for oper-

ating outlying railway signals, as a motive power for

tor]iedoes, for inflating automobile tires, for blowing

olist ructions out of iihuidung. and it is even recorded

that, before the gasoline engine had been perfected, a

Gennan inventor made and caused to fly a small air-

plane driven by a motor that derived its power from

the escape of li(|uefied carbon dioxide.

Action of Carbon Dioxide

Now when carbon dioxide expands from the pres-

sure in the connucrcial cylinders to the pressure of the

outside air, it is cooled, and a part of it becomes frozen

in the form of snow, which has a temperature below
— 100 deg. fahr., and this is the basis of many strange

uses. For example, rubber may be frozen by bringing

it info contact with this snow until it becomes a brittle,

easily ])ulverized solid, aiul this is the basis of one

method of iireparing rubber sam]iles in finely divided

form for chemical analysis. ^lolded into pencils, the

snow has been ii.sed by physicians to produce local

freezing of i)ortious of the skin, in order to facilitate

the removal of blemishes. The li(iuid carbon dioxide

itself is used as the refrigerating licpiid in mechanical

refrigerating machines, especially where low temiiera-

tures must be reached, as in the manufacture of helium,

and where safety is imjiortant ; for should the refrig-

erant escape from the luacliino. it could poison none

and, far from burning, would extinguisli any fire in

the vicinity.

^lany u.ses are based upon the non-combustible nature

of carbon dioxide. Large Index Number

electric generators have 66 Chemical technology

been equipped with car- "8.57 Industrial research

bon dioxide fire extinguishers, and a part of the tele-

])hone system in the United States uses "gas" fire

extinguishers which are charged with pure carbon

dioxide. It has been successfully a])]>lied to extin-

guishing fires on shipboard, and recently a large coal

mine has been effectively "gassed" to extinguish a fire.

Carbon dioxide has been found to have beneficial

effects u]K)n various food ju-oducts. so that now there

may be i)urchased butter that has been churned in it.

ice-cream that has been frozen in atmosjihere of the

gas, and eocoanut and other products which come in

tin cans full of carbon dioxide.

Acetylene in the Manufacture of Chemicals

Acetylene is a well-known chemical compound be-

cause of its extensive use as an illuminant and for

metal welding antl cutting jnirposes; but it is not gen-

erally known that this gas is the starting material

for the synthetic preparation of nnuiy compounds pre-

viouslj' prepared from wood, coal, etc., by such proc-

esses as fermentation, distillation and "cracking".

The four main divisions under which these .synthetic

ju'iuhicfs may be classified will he considered luMcfly.

Chlnrination Products, (.'hhuine gas and acetylene

may be combined to form a whole series of products

which find use as solvents, replacing in many industries

those commonly used juwiously. such as benzine, gaso-

line, solvent na]ihtha. etc. Each of these chlorinated

solvents has specific jn-operties of it.s own that nmke it

applicable to the industry where it is now finding use.
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I\Iost prominent among them is acetylene tetrachloride,

used as a solvent for cellulose esters, rubber, resins, fats,

etc. It is also a good fire extinguisher. Next in line

is triclor-ethylene, which is finding favorable applica-

tion in the oil-extraction industry. Pentaehlor-ethane

is likewise being iLsed as a solvent in the cellulose ester

industry, while the fully chlorinated hexachlor-ethane

is a solid and serves as a camphor substitute. These

chlorinated compounds are all non-inflammable, which

accounts to a large degree for the rapidly increasing

use of them industrially.

Ethyl Alcohol and Its Products

Hydration Compounds: AcetaJdehydc. One of the

most important chemical reactions of today, from a

commercial point of view, is that brought about when
acetylene gas is passed through an acid solution of

water containing a small amount of a mercury salt,

whereby acetaldehyde is formed. This product is the

starting point for the synthetic preparation of many
useful and valuable commodities, such as acetic acid

and its many derivatives, ethyl alcohol and products

from it, paraldehyde, aldol, metaklehydc, etc.

Hydrogenation Products. By passing acetylene and

hydrogen together over certain metals heated to a suit-

able degree the hydrogen can be made to combine with

the acetylene, to form the hydrocarbon gases ethylene

and ethane. Ethane is finding application as a refrig-

erant ; it is also being used as a high-grade fuel.

Ethylene is a very important derivative of acetylene,

being applicable as an illuminant and, to a limited

extent, as a heating gas for cutting purposes and in

welding. For preparing synthetic organic chemicals

ethylene is beginning to play an important role.

Basis of Printing Ink

Decoynposition Products. Users of acetylene have no

doubt ob.served that it burns in an insufficient amount
of air to produce voluminous amounts of "soot". This

material, called "acetylene black," where manufac-

tured under proper conditions, forms a product which

is a very suitable component of printing ink, as well

as a filler in rubber manufacture.

Among other reactions of acetylene, the synthetic pro-

duction of benzene and carbolic acid are im])ortant.

The greater part of the rapid advance in the ju-odnc-

tion of synthetic organic compounds from acetylene

came during the war, when insufficient supplies of

chemicals made by other processes necessitated new
means to manufacture these chemicals. With the field

thus opened uj), research and industrial prospects in

acetylene apjilications are exceedingly promising.

Colloid chemistry, which deals with bubbles, drops,

grains, filaments, and films, and is, in fact, the chem-

istry of everyday life, is replete with illustrations of

strange u.ses of common substances.

Charcoal is used in most gas masks, because it is the

mo.st satisfactory general ab.sorbent for poi.sonous

gases. It is also a|i])lied as a means of getting a high

vacuum and for obtaining the rare gases krypton and
xenon from the air. Its use for the sorption of gaso-

line from natural gas is of industrial importance.

The action of protecting films is interesting. The

addition of gypsum produces a retarding effect on the

rate of setting of Portland cement. Corn starch

—

potato starch will not do—is used to protect calcium

(lime) phosphate from moisture in phosphate baking

powders.

Foams are of great utility. Froth produced usually

by pine or mineral oil is the basis of the well-known

flotation process for .separating ore from gangue. A
carbon dioxide froth, made from alum, or an acid,

sodium bicarbonate, and glue, and stabilized by the

addition of ordinary licorice, is used for extinguishing

fires, especially of petroleum in tanks.

In the glass industry colloidal solutions are quite

common, with gold, copper, and stannic (tin) oxide

as the dispersed phase, or color. Fused glass contain-

ing a small amount of gold is colorless and remains

colorless if cooled quickly. If cooled slowly, or if

reheated to a temperature well below the melting-point,

it becomes red, owing to the separation of particles of

gold of the size to transmit red light. One-tenth of

one per cent of gold gives a red color.

Soap as a Chemical Agent

The use of soap in "breaking" oil-field emulsions

is of technical importance. During the drilling for

crude petroleum infiltration of water occurs, and water-

in-oil emulsions of varying degrees of stability are pro-

duced by the emulsification of the water in oil. The

larger globules of water eventually settle out, but the

more minute globules remain in suspension and are

removed by suitable chemical or physical treatment.

Chemical methods for the de-emulsification of crude

petroleum emulsions have found extensive application.

Water-soluble soap is a common agent and sodium

oleate is the basis of several patented compounds. Soda
ash. glue, and starch are other ordinary substances

which are used for "breaking" crude oil emidsions.

Casein, an edible product of good food value, which

is familiar as the chief nitrogenous constituent of milk,

has come into general use as a structural material. It

is separated from skimmed milk by coagulation with

rennet or an acid.

Treated with foi'maldchyde, casein yields the plastic

"galalith," or "lactolite," which is used to make a

large variety of pressed and molded articles—buttons,

handles, disks, etc. Casein cement, which came into

prominence during the World War in airplane con-

struction, is a strong, waterproof binder for wood. It

is made of lime, sodium, fluoride, and casein.

"Bakelite" and "Redmanol"

The important plastics, "bakelite" and "redmanol,"
are also nuinufactured from common sub.stances, viz.,

carbolic acid and formaldehyde. They are produced

by the comi)ination ("condensation") of these two

chemicals in the presence of an alkaline agent.

Several forms of these plastics may be prepared

and they are now in wide u.se as varnishes, insulators,

ivory and and)er substitutes, etc. They may be filled

and colored for use in making an endless variety of

articles—beads, buttons, balLs, disk.s, and the like.



The Rise of Industrial Democracy
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"Tlic Or^aiii/ation of Modem Industry"

IW DEXTKU S. KI>rBATJ.

Dean, College of Eiigineeiinf/, Cornell University
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Wl'j
(.iftfu fail to realize tiiat wimis and jilirascs

may be fearsome tliiiif;s that carry broadcast

ideas and ideals that may be fraufrlit with good

or ill for the human race. Tims Mr. Wilson's sugrges-

tiou of the "self deterniiiiation of nations." while with-

out doubt containing the germ of a great reform,

would, if ai)plied literally to India, drench that

trouijled land with blood ; and the .same remarks hold

true for other parts of this planet. The term "wel-

fare work," for .so long a eatch-word in industry,

was found also to be a dangerous suggestion unless its

scope and intention are carefully defined. And so it

is with "industrial democracy". Containing, no

doubt, the essence of a result greatly to be desired, it

may, unless ])roperly understood aiul delimited, lead

us into deeper industrial difliculties. Already, because

of the jirominence the expression has received, there are

nuiny ])eo])le who have the idea that .some great, new
])rineiple of industrial management has been boi-n into

the world, whereby large enterjirises can l)e managed

in a perfectly democratic manner, where all employees

will have an equal share in the management, and where

all tlie defects of modern management as it now exists

can be eliminated. And there are not wanting jirojihets

of the idea re|)resented by this new slogan who tell us

that here at last is the solution of the great problem.

It may be of interest to investigate what industrial

democracy is. whence it eonu^s. what its limitations are,

and how its ideas square with the jireceding discu.ssion.

Separation of Mechanic Arts and Agriculture

The net effects of the industrial revolution have been

to complete the separation of agriculture and the

mechanic arts and to develoji ti-ans])ortation to serve

these fields of activity. In traiis])(irtation and mechanic

arts ownei-ship of the tools of industry has, to a large

degree, i)assed out of the hands of the actual worker

and is now under capitalistic control. In these fields.

also, division of labor has been extended to an amazing

extent. These changes have tended naturally to widen

the gap between the employer and tlie employee, and
to make the latter more and more deiiendent upon the

former for his means of livelihood. The old social

order has been broken up and the old friendly relations

that formerly existed between master and man have

been destroyed, and nothing has l)een provided, as yet,

that in a broad way replaces the.se losses.

* Prt'i'o<iin(; articles Iiave .ippcarod in M.WAOF.MEN'T AS'D

.\uMis-isTR.\TiON, .Tulv 1923, p. 17: .\ugiist 1!<"J3, p. Ifia; Sep-
tt-mlicr IHL'S, p. 333"; Ootobor 1!)23, p. 437; November l!t23,

J).
5UU; Deoember 1923, p. 743.
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size of individual indus-
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tries. The larger the plant the farther tlie distance

between the maiuigement and the worker, the gap be-

tween being filled with the machinery of organization,

that was described in the last article.' And no doubt

these changes have been intensified by the great influx

of low-i)aid immigrant labor that has for many years

flocked to our shores and found ready emi)loyment in

the great mass-iu-oduction industries. The introduc-

tion of these workers erected new barriers of tiicc and

language between management and men. and no doubt

this tide of immigration has done much to accent the

false ideas that there are two kinds of people in the

industrial world, those who work for money and those

who work with money.

Production Easy, Distribution Difficult

The creation of these many industrial classes with

their conflicting interests has already made our civiliza-

tion much more complex than any that has ever existed,

and the end of this tendency is not as yet in view. The

tinu'-old (lucstion of "what is mine, and what is thine"

is more difficult to an.swer than ever before. We thus

fiiul ourselves increasingly able to i)roduee the com-

forts ami luxuries of life and deereasingly able to dis-

tribute them to the satisfaction of all. We have devel-

oped our powers of production vastly beyond our

knowledge of equitable distribution. It cannot be

denied, of course, that this great increase of jiroductive

power has benefited all. both brain worker and manual

worker. Never before in the history of the race has

the average level of well-being been as high as it is

in America today. But well-being is a relative term,

and with increasing power of jiroduction has come

an increasing di'mand that the fruits of industry .shall

be more ecpiitably divided, or. rather, divided in a

dilfercnt ratio since it is difficult to say .iust what

an equitable division may be.

The reasons for industrial discontent arc many and

are deep-rooted. First there is the ancient contrast

between the very rich and tht> very jioor which is so

great today as to cause even some of those who have

great wealth to ponder the desirability of such great

extremes. A great contribiiting cause no doubt is found

in the utter de()endence. of those who labor, upon or-

I See M.VNAOEMENT .\XD .\i)MixisTR.VTiox, Doi-eiiiber 1923,

p. 743.
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ganized industry and capitalistic control, due to the

complete separation of the worker from the owner-

ship of the tools of industry. A minor, but important

cause, is the lack of opportunity on the part of the

worker to take a more intelligent part in industry

because division of labor chains him to the produc-

tion of a small part, and cuts off a visualization of

the industry as a whole. In other words, the worker to

a large degree can no longer "express" himself as in

the old handicraft industry.

Rising Tide of "Democratic" Ideals

More potent than these is the rising tide of modern

democratic ideals that increasingly insists that industry

shall be considered less as a personal matter and more as

a general support of life, and that personal pi-ofit and

advantage shall be secondai-y to the general weal, or

as it is sometimes stated that industry shall be
'

' democ-

ratized'". Our ideas of democracy in industry will

be governed, therefore, largely by our interpretation

of this democratic movement; and within the group

that is pressing for this democratization a wide varia-

tion of opinion will be found and many panaceas are

offered for oi^r industrial ills.

Thus one group preaches the doctrine of anarchy

which holds that all law and government are an evil

and enuld be dispensed with. For the most part this

belief has never gone beyond the realm of speculative

pliilosophy. Another much larger and more important

group holds as a basic tenet the need of restoring to

the worker the ownership of the tools of industry. This

is the tap root of all socialistic doctrine though the

advocates of socialism differ widely in their ideas as to

the degree to wliieh it is necessary or possible to bring

about this result. In its most violent form this group

would de.stroy modern indu.striali.sm with no adequate

substitute to replace it. This has been almost accom-

plished in Russia where the extreme view obtained that

the ownership of the tools of industry sliould be vested

in those who actually produce. The brief but dreadful

experience of that unhappy land has proved beyond

doubt what every student of organized government

already knew. No orfjanized indusirti that is capahlr

of supporting a modern civilization can he succexsfuUii

operated h)/ manual labor alone. The industrial man-
ager, the functionalized worker or specialist, and the

financier are as necessary to modern industry as the

actual worker no matter how skilful lie may be.

Difficulties in Co-operative Ownership

It should be carefully noted that there is nothing in

the laws or pnl)]ic sentiment of tliis land that ])ro-

hibits. in any way, the joint ownership of productive

tools by any group of men in any number. Further-

more, there is no proliibition of any kind that would
prevent such a group from opei-ating such tools in the

most democratic manner they may choose to elect or

devise. The history of such co-operative efforts except

wliere those involved have been held together by some
extraneous bond, such as religion, has been, for the

most part, a story of failure. While, therefore, these

socialistic doctrines have exercised and are exercising

a powerful modifying influence upon capitalistic in-

dustry they are not likely to be accepted, in the near

future at least, as the controlling principles in indus-

trial management. The widespread lack of thrift

among present-day workers, and their lack of special

knowledge and training in industry and finance will,

unless our educational processes work a great change,

long remain a great obstacle to co-operative ownership

and control of the most democratic kind.

Recognizing, perhaps, these limitations of socialistic

doctrines, some industrial reformers have turned to the

principle of government by representation as illus-

trated in our national government and similar institu-

tions elsewhere. In theory, at least, this form of con-

trol is rational and fair. It recognizes that civiliza-

tion requires many men of many minds; and through

tlie election of those best fitted to represent the varied

and conflicting interests of the country, it aims to

confer the greatest good upon the greatest number.

Intelligence Needed for Representative Government

Some of the basic reasons why we have not obtained

better results with representative government should

be noted in connection with its application to indus-

trial management. First there is a general lack of

knowledge on the part of the populace of many of the

most important issues of government, and there is

always a lack of intelligent leaders who are of the people

and for the people. Democracy is blind in many re-

spects and "where there is no vision the people perish".

Because of this weakness, also, the aims of representa-

tive government are often defeated by minority groups

who are interested in movements looking to their own
selfish aims, and who tlirough skilful jn-opaganda and

the voices of demagogues influence the popular vote

in their own interest. Whether we shall be able to

overcome this difficulty by universal education, as many
hope we shall, remains an open question.

Despite these limitations, however, representative

government as exi.sting in this country is in many
ways the best form of government, for our ideas of

civilization, that has as yet been devised. It was quite

natural, therefore, that an effort should be made to

ap])ly its e.ssential features to industrial management

in answer to tliis demand for democratization. For

some time prior to the great war forward-looking em-

ployers, and employees who wished to ol)tain a more

adecpiate means of presenting their desires had in a

number of instances oi-ganized joint committees of

various kinds in an effort to reach a better mutual

understanding. The labor difficulties incident to the

war gave a considerable impetus to this movement, both

the National War Labor Board and The Sliii)l)uilding

Labor Adjustment Boai-d. not only encouraging the

formation of joint committees of workers and em-

ployers for the discussion of industrial problems but,

in some instances, iusistincr that such agencies be

employed.

A report on this subject, by tlic National Industrial

Conference Board in 1919. states that 225 such "works

councils." as the report designates them, had been or-

ganized since January 191S. A supplementary report

published in 1920 states that the number of worlcs coun-
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cils which were then in force was upwards of 700.

It will he obvious that from the verj- diversity o^

inihistry itself these works councils must necessarily

vary widi-ly in character and scope. They have, how-

ever, one important common feature, namely, they arc

all based ujion representation chosen by and from the

employees of an individual enterprise. Otherwise, they

vary in size, scope, method of formation, and other

specific features of organization. In small plants the

works councils are of the simplest and most informal

type, while in some of the larger enterprises they are

very formal and (juite complex.

For eonvmience of discussion all works councils may
be divided into two {leneral types. The first tyjie in-

cludes those orjranizations that are modeled after the

federal sovernment and is. therefore, known grenerally

as "Industrial Democracy". The chief spoiisor of this

method of rnii>liiyee reiu'csentation is John Leitch who
defines this method as:

Tlie orpanization of any factory or other business institu-

tion into n little demwratic state with a representative

povernment whicli siiall have both the legislative anil execu-

tive phases.

The "Industrial Democracy" Plan

In this i)lan there is first a "cabinet" consisting of

the exectuive olticers of the plant. This body is not

elective but owes its existence to th.e ownershij) of tlie

enterprise. The cabinet holds a veto power over legis-

lation, but it may suggest measures to the "senate"

and "Ikiusc of representatives". The senate consists

of foreman and de]iartmt'nt heads and usually is not

an elective body, though in one instance, in a very large

plant, this body is also elected by the employees from

the ranks of the foremen and departmental heads.

Lastly, there is the house of representatives which is

elected by secret ballot by the actual workers in the

institution on such a basis as may .seem most desirable.

These bodies are organized with the same general legis-

lative machinery, committees, etc., as the federal gov-

ernment, and are expected to tran.sact business in a

manner similar to that organization. As a basis of

action and as a bond to hold the work of the several

bodies in harmony there is a written "Business Policy"

corres]>onding to the Constitution of the I'nited States

and containing a declaration of principles and reasons

why the organization has been called into being.

The basic intent of this form of organization is to

jirovide an opportunity for the workmen to express

their views on all matters in which they are eoiii])eti'nt

to do so. Bills or tneasures may originate in the senate

or hou.se but they must pa.ss both house and senate and
be approved by the cabinet before becoming a "law"
or shop regulation. Undoubtedly such a plan will

provide the opportunity for a free exchange of opinions

on many phases of industrial management, and no

doubt shop rules and regulations formulated thus by
the aid and with the consent of the workers will be

far more satisfactory than if imposed from above. If

founded in a liberal sjiirit the deliberations of the

house will, no doubt, bring many needed changes and
grievances to the attention of the management and

assi.st materially in obtaining a better understanding

of the things that make for content and confidence in

the management. Obviously, such a comprehensive

l)lan as outlined in the foregoing is best adapted to

plants of some magnitude.

Defects of the "Industrial Democracy" Plan

One of the greatest defects of industrial democracy,

so-called, in the opinion of the writer, is the fact that

the representatives of the workers meet by themselves

in one body, and the representatives of management

meet by themselves in two other bodies. While it may
be possible that such an arrangement is conducive to a

greater freedom of speech on the part of the workmen

it does not tend to restore in any great measure the old

personal contact that has been lost in the great growth

of modern industry. The intercourse between the man-

agement and the workers is necessarily quite formal.

Of course in the hands of an enthusiastic and able man
like Mr. Leitch, or any indu-strial leader who can arouse

and hold the loyalty of his workmen, any plan can be

made helpful but. in the abstract, this lack of clo.se

personal contact in any way between management and

men is a disadvantage at least.

For this reason the writer is inclined to believe that

there is much more hope of securing better industrial

relations through the second type of works councils

which is based upon the committee system described

briefly in the preceding article of this series.- It will

be obvious that the committee system offers a wide

range of joint activity. Thus the works council may
consist of a single committee or there may be a number
of committees arranged in ascending order of im-

portance and authority, or there may be a number of

unrelated committees each having jurisdiction over

some special field. Again, these committees may con-

sist wholly of employees or of executives as in the plan

of indu.strial democracy, or they may be joint com-

mittees of employees and executives.

It is this last form of committee system that prob-

ably holds out most ho]ie since this form of council

offers more opportunity for pei-sonal contact between

employer and emjdoyee than any other. Anj- detailed

account of the many variations of the committee method
that have been tried, or of the many now in o])eration

is beyond the limits of this paper. Three jioints should

be noticed, however. In all cases it is necessary to have

definite plans for securing fair and satisfactory elec-

tions, the method of procedure must be clearly defined

as must be*, also, the function and authority of all com-
mittees. In a nund)er of instances these matters have
hr'ei) wiirkeil iiiit witli I'liiisiderable eare.

The Problem of Fixing Authority

Of course the most im]iortant and nuist difKeult phase

of all organizations of this kind is to fix the function

and authority of the committee or committees. It is

in this conneetion that the limitations of democratic

government appear most strongly. It is almost obvious

5 See >[.\S".KOEMF.NT .\Nn .VnMIXI.STR.VTIOX. l>iT.'lnl>i'r IftC.I,

p. 74.3.
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that the deliberations of a body such as the "house"

in the plan of industrial democracy or of a corresi)ond-

ing committee, under the committee system, must nec-

essarily be confined to the field of human relations.

Such a body is fully competent to discus.s -svorking con-

ditions, .shop rules, wages, hours of work, and kindred

matters, but there appears to be definite limits to its

usefulness in other directions. A report of the National

Industrial Conference Board discussing the matter

states

:

It appears from the foregoing that practically all works

councils deal with such subjects of bargaining as hours of

wox-k, wages, and piece rates. In addition many such or-

ganizations concern themselves witli the social and recrea-

tional life of the workers and with their living and working

conditions. In some cases the works councils deal with shop

discipline or with hiring, promotion, and dismissals, but

usually by way of review and recommendation only. Rela-

tively few works councils concern themselves with the im-

provement of production or with general management

problems.

This last statement is verj' significant a)Kl indicates

the direction of possible growth and develoi)nient of

such systems. It indicates clearly, also, the basic truth

that special knowledge and intelligence is not an elective

faculty. Important as these matters are that come

within the scope of elected committees, tliey constitute

only a portion of the problems of management. They

do not touch the complicated problems of financing

the enteri)rise, deciding upon what shall be manufac-

tured, nor any of the difficult problems met with in

devising and furnishing ways and means, purchasing

material, and dii-eeting the general business activities.

These functions require specialized knowledge which,

as before stated, is not an elective possibility. If, from

any iiulustrial enterpri.se, there should be taken away
the "small body of specialists such as the financier, tlie

ehemi.st, the engineer, and those who understand

modern industrial methods the entire fabric would

(•()lla])se in exactly the same manner as did Eussian

iiidustrv when this class of men was eliminatetl.

The Worker's Knowledge

There is, nevertheless, an immense amount of indus-

trial knowledge in the ])o.sse.ssion of any group of skilled

workers that under ordinary methods of management
is largely lost. The joint coinniittee offers a means

of co-operative eiTort that will make this jjractieal

knowledge of use, and many such committees are in

operation. Tiuis a committee consisting of the design-

ing engineer, the toolmaker, the pincliasing agent, and

a man from the shop who is fully accpuiinted witli tlie

processes involved can often do remarkalile things in

the way of reducing manufacturing costs. And tlic

better per.sonal understanding tliat comes from such

conferences should be considered in no way as a by-

l)rodiu't. The committee pi-inci])le, in fact, can be

ai)i)lied to a very wide range of activities.

In a few instances an attemiit lias been made to

secure a more democratic control by |)ci-mitting tlii-

workers to elect rejiresentatives to sit with the nuni-

aging directors and other administrative and execu-

tive bodies. AVhile such i-epresentation may. if wisely

organized, tend to a much better mutual understanding

between employer and employee in that it may remove

any mystery surrounding the administrative methods

and assure the workers that they are getting their

share of the jjrofits. the limitations described in the

foregoing hold true. In general, workmen are not pre-

])ared to assume admini.strative duties and less pre-

pared to give intelligent decision on matters requiring

special Itnowledge. We recognize this .shortcoming in

a broad way in the provision whereby we elect con-

gressmen and senators, but rely upon the president to

appoint the specialists who make up the cabinet. It is

this limitation that makes co-operative efi:'orts of all

kinds difficult, and refined socialistic ideas a dream.

Movement Still an Experiment

Actual experience with representative government

in industrial management has been far too limited to

permit of any very definite conclusions as to the per-

manent value of the movement, ilany questions as to

the best procedure to be followed in operating works

councils still remain vague and undetermined. Thus

while the field of activity of such councils appears to

be fairly well delimited the degree of res])onsil)ility and

authority witli which they may be invested is far from

settled. No doubt this will vary widely witli circum-

stances. In some plans, for instance, final settlement

of a disputed point over which the council cannot agree

is vested in the higher officials of the enterprise.

In a few cases compulsory arbitration by a disin-

terested party is provided for, while in many more

no provision whatever is made for the final disposi-

tion of such an unsettled ])oiiit if the works council,

whatever its form may be, fails to settle it to the satis-

faction of all concerned. Clearly we .shall need much
more experience with the idea before its po.ssibilities

and limitations are fully determined. "We shall need

to know mucli more concerning the relations between

co-operative effort of this kind and financial incentives

for increased jjroductivity. And the relation of works

councils to trade unionism cannot be overlooked in

e\'aluating the ]K)ssibilities of tlie former.

It should be remembered. furtheriiKU-e. that many
of these works councils were formed hastily under the

stress of war, and it is not to be wondered at that a

number have ceased to function. In many other in-

stances, no doubt, they have been instituted without

proper knowledge of their functions and with disregard

of important details of procedure. Thei-e is consider-

able evidence, however, that a large i>ro]iortion of eni-

jiloyers and employees who li:i\-e had experience with

woi'ks eoiiiieils have been f;ivor;dily impressed.

The Worth of the Underlying Principle

The most important consideration, lunvevi'r. in con-

nection with works councils is not the jiarticular method

of their formation nor even their ])owers and jurisdic-

tion. The main question is whether this principle offers

a means of securing a better understanding between

employer and employee. If tlie principle is .sound the
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best nu'thocl of jiroctHlure is sure to

be evolved. The liistory of welfare

work so-called is filled with the records

of misunderstandings and failures.

Yet out of this movement liave come

certain basic principles and iiracticc;

affecting working conditions in indus-

try' that today no thinking man ques-

tions. Aside from any humani.stie

motives it lias been demoast rated that

plenty of sunlight, air, and comfort-

able and .sanitary surroundings are

good business investments. We are in

need of a similar movement that will

assist in evaluating these more in-

tangible* and more important human

relations.

Most industrial troubles have their

origin in distrust, and distrust usually

has its roots in selfishness. It would

appear that there must be some form

of joint activity that will enable cap-

ital and labor to sit down together

and. setting both of these darksome

human characteristics aside, arrive at

a decision on any dcbatalde matter

that will be acceptable to both sides.

Perhaps works councils offer this

opportunity, at lea.st they appear to

hold a principle that is well worthy

of careful consideration.
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THE fundamental importance of

a knowledge of the economic

principles of industry to anyone in

contact with manufacturing or indus-

trial operation has been emphasized

throughout the series of articles

written by Dean Kimball, of which

tiie one above is the tinal instalment.

The treatment throughout these

papers has been intensely practical

with illustrative matter from fresh

.sources. Another helpful approach

is from the point of view of the

trained economist. We are therefore

fortunate in having secured four ar-

ticles from Dr. Frederick C. Mills.

Assistant Professor of Business Or-

ganization. Columbia University,

which will show the ivlationship be-,

tween the principles which Dean

Kimball has declared, and established

economic laws which are recognized

as exerting a ma.jor influence upon in-

dustry and business. Dr. :Mills' .series

will begin in the February number,

the first one dealing with "The Fac-

tors of Production." including nat-

ural resources, capital, population,

organizing ability and the business

„,iit. —The Editors.
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The Office or Messenger Boy Problem

Bv AVILLIA:\I LEAVITT STODDARD

Vol. 7, No. 1

THE office or messenger boy is a necessity in prae-

ticallj- all kinds of business. He is also a problem

that is never permanently solved. From the point

of view of the executive there is rarely such a thing

as satisfactory messenger service : there are never mes-

sengers enough to meet the maximum demand; they

do not always do what they should do; and they fre-

quently do what they should not do. A considerable

item of expense, erroneously called "non-productive."

having a rapid turnover, they require constant atten-

tion and are apt to be no small source of daily friction

and hence a loss of time.

Very little thought has been given to the messenger

boy problem. Yet in several plants and office establish-

ments where the subject has been carefully studied, the

resulting experiments have amply proved worth while.

In the first place there is selection. In justice both

to the employer and the prospective employee, to hire

the right kind of boy is as important, relatively speak-

ing, as to hire the right kind of machinist or clerk. The

wrong kind of messenger boj' can do a great deal of

damage. The right kind can be a present joy and a

source of future confidence.

What is needed to make a messenger boy ? The quali-

fications are not extensive. Physical strength and
mental alertness; the desire to make good; sufficient

education and background or the ability to acquire edu-

cation and background—these would seem to be the

prime requisites.

The S])ecifications and Rules for Classification of

Personal Service ^ has this to say about messengers

:

Dutiea.

To receive and deliver moneys, valuable doeuments, papers

and confidential messages for important state depart-

ments and officials.

To meet and direct visitors to various otfioes or officials.

To perform sueb incidental clerical work as may be as-

signed.

Qualifications.

(a) If appointed by promotion, not less than two years of

appropriate experience in (irade II, ('lerical (ironp; or

(6) If otherwise appointed than by promotion, at least

two years of experience in work of Grade II, Clerical

Group, character and standard; and in addition, sucli

evidence of ability to represent the department as may
be satisfactory to the apisointing officer.

This is cited not because it applies generally to office

or messenger boys in ]irivate service, but to illustrate

the need and the value of having the job clearly defined

together with an indication of the job's exit and en-

trance—where it comes from and whither it leads.

Selection having been made and duties assigned, the

main part of the problem now arises—that of direc-

tion and of supervision over the work. Here again

1 Adopted for the Comnioinvo.-iltli of Af.-issachusetts under a
law passed in 1918.

we commonly meet with Index Number

an attitude of indilfer- 658.3112 Selecting the

ence on the part of the °^^<^^ boy

executive. Because the messenger job is at the foot of

the ladder and he is, as an individual, a relatively in-

significant member of the organization, there is a ten-

dency to leave him to the devices of himself and his

fellows. As a rule no one has charge of him, and if

some one has, it is only a minor duty so performed.

Of course, nothing can possibly raise the office boy

to the importance of a manager, but it is also true that

nothing can raise him to the importance of being an

effective office boy unless it is management. There are

certain simple devices which tend to efficiency. One
of these is that the boys should have a recognized chief,

a man, preferably, who is young enough mentally to

get along without too much discipline and yet with

sufficient discipline to be distinctly felt. Another
is that tlie duties of the boys should be clearly defined

and performance strictly required. It consequently

follows that the work should be planned for the boys.

The Boy's Combination of Head and Legs

A messenger boy is. ideally, a combination of legs

and head. The importance of the former exceeds that

of the latter in the early stage of his career. Grad-

ually legs and head become of equal importance till

finally, if at all, the messenger develops into a clerk

or executive in whose work head chiefly counts. Head,
then, is the ultimate aim, and hence it is that the

employer is losing out—along with the employee—if he

fails to educate his office boys "from the neck up," as

the phrase goes. In rare cases there is no brain that

can take training; the boy grows into a man with the

same work or character of work stretching ahead for

a lifetime.

This leads to another important consideration. While
all care should be taken in the selection of messenger

material, it is not always possible to secure boys who
can ri.se. They may not be available, for one thing, or

there may be no o])i)ortunity ahead, for another. Ad-
vancement is slow at best in most sta])le businesses, and
advancement from the bottom is no exception to the

rule. Thus it comes about that the turnover of mes-

senger boys will be of necessity large. Its size, how-
ever, should not discourage the diligent manager, for

he is dealing with human beings in tlic most formative

and impressional stage of their conunercial or indus-

trial existence.

To recognize that the office boy presents a problem
in administration is the first essential to the solution.

To recognize, further, that he presents a problem that

is peculiar and quite different from that of other clas.ses

of "help" is to approach the answer. Not alone in

direct money outlay but also in time saved and work
facilitated—equivalent, of course, to money—is the

messenger boy question of sufficient importance to

warrant serious study wherever such boys are employed.



Establishing Standard Cost
Incn-asc'd Profits Through Control of Costs"—Article Five

Hy H. W. DAKNKLL
Controller, Kilter Dental Manufacturing Co.

THE proper metlidil to lie pursued in establishing

a complete operatinj; system for the faetory is, as

stateil in an early article, to leave the installation

of the cost system till the very last. And, as explained,

the proper sequence of installing the various systems

necessary to operate a factory is. first, production

routing, then time-study and the wage-incentive plan,

and after these, material specifications and the planning

system. With the.se systems as outlined in ]irc\i<>ns

articles properly installed and in

operation, the foundation for the

cost system has been established.

Practically all there is left to d"

of a constructive nature to estab-

lish costs is to collect the infor-

mation which is being used in the

factory and build it into detail

costs.

At this point the kind of a

cost system to be operated must

be determined. It should be re-

membered that in the beginning

of these articles an example was

taken of a plant manufacturing a

standard product, and it was not

contended that the plan as un-

folded would necessarily apply in

a job shop or in a plant manu
facturing specialties.

There are three cost systems commonly used in plants

such as taken for illustration, i. e.. the Job Cost Sys-

tem, the Operation Cost System, and the Standard Cost

System. It may be well to review briefly the features

of the first two sy.stems before taking up the third.

The job Cost System

The Job Cost System is probably the best known
of all cost systems inasmuch as it has been in use for

a long time and is probably more generally used than

any other system. This jirinuirily consists of the issuing

of job numbers to cover a specific lot of i)arts as they

go through the shop from operation to operation, so as

to have the material and labor charged directly to the

job number. Some systems do not even attempt to

charge their labor by operation, but content them-

.selves with charging only to the job number it.self and

thus arriving at the total labor cost. Others in striving

for a better analysis of the cost, charge their time

against the specific operation upon which the work-

man is working, and jiost to the job order number the

time and money spent on each oi)eration as well as the

ninnber of pieces which are completed. At the com-

pletion of the job. the number of pieces finished is

Index Number

657.524:658 Cost control

The cost system itself important

though it may be—is but one ele-

ment in the control of costs. In pre-

ceding articles Mr. Darnell has out-

lined methods of planning, routing,

payment of wages, handling over-

head, etc., each of which plays its

part in cost control. In the present

article he describes in detail the

system of standard costs showing

its operation and its advantages over

other cost systems in common use.

divided into the total

material, labor, and
overhead, and the cost of

each is thus arrived at.

The Job Cost System is the ideal one for operation,

but in "practice" it has been found that many dis-

crepancies creep into the records and make them in-

accurate. Those who are operating, or who have oper-

ated iiiid.T the Job Cost System, can appreciate the

fact that an order will perhaps

lie issued for. say, 5000 pieces,

material drawn for 5000 pieces.

and the work started through the

plant. AVhen the order is com-

]ileted and the analysis is made
of the cost, operation by opera-

tion, it is not infrequently found

that 4975 pieces were finished

on the first operation. 3859 on

the second operation. 4475 on the

third operation. 6250 on the

fourth, and on the last operation

there may be a total of 1857.

Still in the face of all this, the

stores department sends in a re-

ceipt for 5255 pieces. This seems

incredible inasmuch as all the

jiieces had to go through the va-

rious operations and only 5000

were issued in the first place. This wide fluctuation in

counts on the individual operations is due to the fact

that more than one job on the same part is going

through at the same time. and. the job numbers be-

coming confused, time is charged against the wrong
job. finished parts are credited against the wrong job.

and any number of other things go wrong.

After looking over a failure of this kind, the cost

accountant makes up his mind that the co.st found
means nothing and disregards it. possibly taking some
preceding job in which he has confidence. Inasmuch
as the time has to be segregated according to job num-
ber and operation number, and posted against the job

number in the cost department, the undertaking is a

big one. and when this work is accomplished and then

cannot be used, it is most discouraging.

In any plant that is operating under an up-to-date

idanning system, it will be found that from three to

fotir job numbers will be i.ssued on the same part

during the year and that three or four costs are com-
jiiled during that perio<l.

Under the Operation Cost System, the job ninnber is

disregarded and a permanent co.st sheet is made up
from the production routing. This cost sheet should
show all operations necessary to complete the work

51
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wliich tlicsi- material specifications should be drawn
up and tlii> manner in which the rpiantities of raw
material reipiired on each part were computed. Under
the Operation Cost System, the object in mind is to

arrive at the cost of each, and inasmuch as it has been

determined how labor and overhead costs are com-

I)iled, the next thing: to consider is tlie determinin<r

of the material cost. On the Operation Cost sheet

shouhl he allowed a space for material specifications,

sliowin<r the kind and size of material used together

with the (plant ity used per piece. F'rom tlie rou^rh

stores inventory records, is taken tiie cost ])er iiound.

or per foot, or per wliatever unit of measure is required

to price out the material, and this is extended by the

quantity requii-ed each, and prives the material co.st.

This. then, tojjfcther witii the labor and overiiead, gives

a complete cost of tlie jiart.

Standard Cost

The method of costing of the Operation Cost System
i.s, as said before, much better than that of tiie Job

Cost Sy.stem. However, while tlie Oiieraticn Cost

System might be desirable from the standpoint of ac-

curacy, it is not desirable from the standpoint of sim-

jtlicity. It requires a great deal of clerical labor to

keep up. and at the same time a gi'eat many costs arc

being compiled on each part during the year which
would seem to be unnecessary.

A new method of cost accounting, with merits of its

own. is coming into vogue. This is known as Stand-

ard Cost and is somewhat similar to the Operation Cost

System inasmuch as the standards are set on each

operation and then built into com]ilete costs. As men-
tioned before, the plant used to illustrate the present

.series of articles is operating under the 100 per cent

Premium System. One of the advantages of this plan

'" "
Killrr Doiilnl .Mfii. Co.. Inc. '

-.-yy.-.^^

V' /^ ^ ^ ^V»LUE OF STORES RErOHO P..t Nn ^ /* /j^
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trary standard at the time the standard costs are being
compiled. This .standard, while spoken of as arbitrary,

is really based on current market conditions together

with future anticipations of the market, and for a

plant that is using sheet steel, sheet brass, sheet copper,

bar steel, bar brass, bar copper, castings, etc., there

is not likely to be any great fluctuations. These stand-

ards are set up on perpetual inventory records in the

manner illustrated in Fig. 19. This .standard cost is

left on the inventory record iintil such time as it is

deemed necessary to refigurethe standard. There are

bound to be fluctuations from the standard set up on
the inventory record when buying new supplies of

stock, but these fluctuations are taken cai-e of in a
^Material Variation account set up in the factory

ledger.

This Material Variation account works out in the
following manner. If, for instance, i/o in. round steel

is being carried on the inventoiy
records at $0.06 per lb. standard, and
it is found when purchasing a new
batch of material that the invoice

price is .^0.0614 per lb., there is a varia-

tion from standard of I'-y cent per
lb. If the invoice calls for 1000 lb.,

this must be entered on the inven-

tory records at 6 cents, which is

standard, and the material therefore

put into the inventory at $60 whereas
the price paid is $65. There is thus

a material fluctuation set up of $5.

These variations are accumulated at

the end of the month and if the net
result of the fluctuations shows that

material has been purchased for less

money than the standard, the book
inventory as carried in the factory
ledger is debited, and the material

variation account credited. This
credit is .subsequently carried to cost

of sales for the current month and
acts as a reduction of cost of sales,

whieli in turn reflects an increased
profit. However, these variations

from standard will be discussed more in detail in a

later article. The present discussion suffices to estab-

lish the fact that material is carried at the standard
pi-ici' and is carried into the costs at that stanilard.

Total Standard Costs

A\'itli tlic malcrial costs standai-dized, they are IIhmi

carried to the individual cost slieet and the material
requirements of each jiart extended by the standard
material co.sts, to arrive at the standard material cost

per piece. This, then, together with the standard labor
and the standard overhead which has i)een arrived at,

determines the standard cost per piece. Perpetual in-

veiUory records are shown in P^ig. 20 and are also

carried on finished piece parts in stores and the inven-
tory itself is set up on the basis of the standard co.st

arrived at. For instance, as shown in Fig. 18. the cost
of part 1902 is found to be .$4.0117 each—$4.1963 each
for November 1923—and if there are 1000 ])arts in

stores, the inventory value is established at .$4,011.70.

After having established the standard cost on all

parts, it is then necessary to build up the standard
cost on suba.ssemblies and final assemblies. In order
to do this, it is necessary to divide the as.semblies into

.several sections. This is necessary owing to the fact

that several subassemblies are built up and carried in

stores and then withdrawn and incorporated in still

other subassemblies, and those assemblies stored, and
.so on through until the larger subassemblies are with-

drawn from stores to be built into the final assembly.

It can be seen that by promiscuously building up
standard costs on assemblies, a great deal of diffi-

culty would be encountered in pricing out the parts

and subassemblies contained in the subassemblies being
costed. This can po.ssibly be illustrated by consider-

ing the pricing out of a major subassembly among the

first assemblies. It would be impossible to cost this

ASSEMBLY RiTTER Dental Manufacturing Co., inc.
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are listed under the material specification sheet. This

infftrmation will comin-ise the jiart number, the part

iiMiiic, and tlift (piantity used in eaeli as,scml)ly. From
the cost huilt up on tlii'se parts is taken the standard

price for each |)art indicated on tlie Material Specifica-

tion sheet and as if, under the illustration, P-.193 has a

cost of .$fl.n(J()() and there are 10 parts used in the

assembly, the material cost as indicated, is .$0.0060. All

/
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Fio. 22 Card Showing the DisTRiBfTios' or Cost

other parts in the a.ssembly are priced out accordingly,

and when finished are totaled to give the total cost of

the various parts jroiu'r to make up the assembly.

The laiior and overhead necessary to assemble each

of these a.ssemblies are computed on the form shown
in Fig. 18. The operations are taken from the routing

book, as is also the operation name, the department

performed in, date ojieration addeil or obsolcted. and

the time allowed per piece. The same procedure is

followed in costing out the labor and overhead as is

the case with piece parts, but the material cost each

as indicated in the lower section of the form, is the

cost of the parts going into the assembly, and is taken

from the total cost as shown in Fig. 21. As each group
of as.semblies are costed, that cost is also carried to the

perpetual inventory records and whatever stock there

is on hand is included in the inventory at the standard

cost of the assemblv.

Analyzed Costs

The general manager or factory manager quite often,

when looking over com]ileted cost figures, would like

to know how much actual material, labor, and over-

head is included in the cost of the completed article.

Under the ordinary run of cost systems, in fact, under
almost any cost system, it is rather difficult to comiiile

the costs in such a way that these figures are reailily

available. It is easy enough to compile the total costs

including material, labor, and overhead, but the total

of each eleiinMit in the final cost is rpiite another matter.

Working under a standard cost system, as has been

outlined, this infornuitiim can be built up very readily

at the time the individual costs are being compiled.

Material, labor, and overhead are computed separately,

and by the use of a tabulated card, such as is shown in

Fig. 22. can be brought together on this card, which
shows the part number and the name of the part,

as well as the date on which the cost is compiled. In

the body of the card following the heading, "Used on,"

are li.sted the various pieces of equipment which arc

manufactured; and directly under this is the quantity
of this ])articular part used on each piece of equip-

ment. These articles of equipment are given key num-
bers, and the kej' number applying on this particular

card is also shown. In the illustration, it shows that

P-6S2. which is a controller lever, is used on the unit

and engine in quantities of four each. In this ca.se,

it would be neces.sary to make out

two cards, one for the unit and one

for the engine, because it is required

that a detailed cost be obtained on

each article of equipment. Assuming
that a card was made up for the unit,

which is kej- 9, the cost is taken from
the detailed cost sheet of Fig. 18 for

the controller lever. This would show
the following cost for each ; material

.$0..3407, labor .$0.0758, overhead

.$0.2017 and the total cost of $0.6181.

Inasmuch as there are four parts used
on the unit, it is necessarj' to extend

all this by 4 to get the complete cost

of this part contained in the unit.

This now shows that the total cost of these parts has

material costing $1.3628, labor $0.3032. overhead
$0.6068 and total of .$2.4724. A card for the engine
is made out in like manner, and similar cards for each

part which is manufactured.

The jirocedure in costing out subassemblies is some-

wluit different, inasmuch as no material cost is shown,

except in instances where actual raw material is used

in tl»e assembly process. As an illustration of this,

it might be shown that the winding of an armature,
while made up of a number of piece part.s. also

used a quantity of magnet wire which in it.self is

considered as rough stores. This item of rough stores,

then, is the only material cost which is given at this

stage, inasmuch as all material going into the final

assembly is indicated in the piece parts. The labor and
overhead on the assemblies, however, is shown the same
as it is under thi- juece parts, and a card is made out

for each subassembly in the final assembly.

If these cards are run through the key punch ma-
chine, and the information contained on them is

jiuiiched. and the cards are then sorted by key num-
bers, the cards for each piece of equipment will be

segregated. Running the cards for each piece of equip-

ment through the tabulating machine will give the

total material, labor, overhead, and total for each piece

of equipment. The total cost must check out with the

total cost as shown on the cost sheet.s, and if these

figures agree, the total for the various elements of cost

is obtained. The procedure as outlined is all the actual
cost work that is necessary during the year or during
the period of the standard cost. Thus a great deal

of time and effort is saved over other methods in trying
to compile actual co.sts.

As contended in the beginning some cost .systems

require the service of a larsje clerical force, compiling
costs day after day and month after month, when fl.i

per cent of the.se co.sts do not vary. The costs as they
would be made up under those conditions are of no
benefit, as nothing can be done to reduce them because
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the articles are already produced at the lowest cost pos-

sible. It seems to be much more practical, and very

much more economical, to devote the time of those in

the cost department to these jobs that are not up to

standard, and therefore, produced at an increased cost.

The other 95 per cent of the work takes care of itself,

and if the entire time of the department is spent in an

effort to control the costs which are not up to standard,

much can usually be done toward reducing costs, which

is reallv the primary reason for a cost department.

The standard costs as used are probably more ac-

curate than costs determined by any other system.

In operating a Standard Cost System once properly

established, the variation from standard should not be

in excess of 3 per cent, which indicates that the costs

being used are 97 per cent correct. The author has yet

to see a cost system operated under the so-called

"Actual Cost Method," that is as close as 3 per cent.

The Qualified Nurse in Industry

By WINIFRED HARDIMAX
With the Terry Steam Turbine Company

TO the average manufacturer a w'oman who dons a

white uniform is a nurse, but the name is often a

misnomer. The white uniform today is not significant

unless worn by a woman who has earned the right to

do so by at least two years of hard work and study,

in hospitals qualified to equip her with the necessary

knowledge and skill to cope with industrial problem.s.

Neither should we assume that because a nurse is

an excellent institutional or private duty nurse, that

she is the right type for industry. The latter calls

for a special type of woman. Particularly is this true

in the small plant where there is no physician in charge.

In such a plant she will require excellent judgment,

ripened bj' experience.

Questions for the Nurse to Answer

There are certain concrete questions to ask the nurse

applicant for a job. If her answers to some of them

are negative, set your danger signal. She will not be

a success, but a dismal failure in the plant. Enumer-

ated below are a few leading (piestions

:

1. Do you nndcrstand '•The IMedical Practice"' in

this state?

2. Do you understand the meaning of first aid?

3. Do you believe in accident prevention ?

4. What is compensation?

5. Do you understand the meaning of occupational

diseases ?

6. From which hospital did you graduate?

7. Arc you state registered ?

8. In what branches of the profession have you had

training ?

9. Are you di'iuocratie ?

10. Arc you loyal to your employer?

^lany manufacturers make the mistake of engaging

a young, pretty nurse, without realizing that altliough

she may be re.stful to the retina, she may be bad for

business.

A woman of mature years with wide exi)erience is

by far the better type. She is more apt to be inter-

ested in her job, and less likely to use it for a lunch

wagon on the road to matrimony. Then, too, she has

been broadened by contact with the world, and is more

sympathetic and democratic.

Such a nurse has Index Number

much to give industry. 658.383 Nurses in Industry

She can play the triple

role of teacher, adviser, and friend. She can keep the

individual well and happy if he has confidence in her

and her work. She can be of inestimable value by

giving good adAice when the wife or kiddies are ill,

or when financial difficulties occur.

Assistance in Plant Operation

Home worry is one of the great handicaps to the

individual worker; another is a wrong mental atti-

tude regarding his work or foreman. Cure his grouch

and you double his worth to industry, besides making

,

him a happy man and a producer.

StatLsties prove that indoor workers break down

more rapidly than outdoor workers. The nur.se can

supervise general health, suggest desirable living con-

ditions and proper food.

The nurse can form safety committees made up of

foremen, and explain to them what she is trying to

do for industry. She can prevent epidemics from

spreading through the plant by early treatment, and

make suggestions regarding heat, light, ventilation, and

sanitary condition,s. Here she is an important factor,

as occupational diseases are concerned with compen-

sation.

Interpretation of Compensation Acts

Under compensation acts the nurse owes equal obli-

gations to claimant, insurer, and employer, and .she

should have a definite under.standing of the law and

its provisions.

Having found the right tyiie, trust her, believe in

hrr work, do not ask her to work for you. but with you.

There is a big difference in being at the banquet and

looking on.

A nurse in industry has a trying job. particularly

if .she feels the management is not interested in her

work. ]\Iake her a departmental head, responsible to

you, and not a subordinate, for you have wonderful

op]iortunity for teamwork. Give her your hearty co-

operation and through her your employees will have

the health which helps to make them efficient and

contented workers.



The Compilation of a Budget
"Control Tlirouuh Or^^anization and Budua-ts"—Article Two

By TUU.MAS 13. FORDIIAM and EDWARD 11. TLNGLIA
Supcrintcmlcnt, DelcoLight Co. Engineer, DclcoLight Co.

THE |iivtM'tlin<jr article ' has describeil in detail the

wr^Miiization of a business into its four divisions

—enjrinecrint.'. sales, finance, and niainifacluring

—each with their sections and de|)artnients. With such

subdivisions it is verj' easy to obtain accurate esti-

mates of operating expenses for the period of the

budget.

A iiud'ret re(|uires three important activities: (1)

(."areful planning for the future; (2) careful execu-

tion of these plans; (3) careful checking of the results.

It is usually the general manager that plans, the

division heads who execute the plans, and the comp-

troller who checks the results. It is not enough that

estimates are made for future expenditures, and quotas

set for the sales division to equal, but these expenses

must not be exceeded, and the sales force must make a

determined effort to sell even more than its quotas. It

is only through a concerted and purposeful effort In-

all divisions of a business that the budget can be met.

As a budget is a forecast of future conditions, the

jieriod to be covered may be a variable quantity. Some
industries plan five years ahead, others only one. No
matter what the length of the longer period may be.

there should be a short period over which intensive

estimates are made so that the many variables in busi-

ness may be taken care of. With ever-ehanging market

conditions for raw materials, fluctuating sales demand,

new inventions placed in production, and wide-awake

competitors, one to two months is about as far ahead

as can be intelligently planned for in minute detail.

Where product i(m proces.ses permit, one month makes

a very satisfactory period for a detailed budget, to

which can be added a forecast for two or three months
ahead.

To describe better the method of using a budget and

the results to be obtained, the following list of steps

in controlling a bnsine.-vs through a budget is given.

1. The general manager determines the percentage of

profit desired, and which reasonably can be ex-

pected. u])(m the capital invested in the luisine.s,s.

2. The comptroller analyzes the costs of the product.

the market, and the past expenses of doing busi-

ness; sets a quota of units of the product which

must be sold; allots the amounts of money wliich

can be spent by the various divisions; the results

of which will be the profit desired.

3. The comptroller gives to each division head the es-

timates he has devised covering the activities of

that division. The division iiead breaks these

down into departmental needs and expenses when
' Sec Management .\xn Admikistr.vtiok. December li>23,
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operating under Index Number

the estimated 658.16 Organization

schedule. E a c il 658.14 Financial control

department's ex-

pen.ses are carefully estimated; and the total for

the entire division .should equal tin- jilhitment

given by the comptroller.

4. If the division head believes that he canimt ilo his

full duty and operate within the amount allowed

for expenses in the estimates of the comptroller,

he takes the question up with the comptroller and

arranges an adjustment.

5. When all divisional budgets have been ad.justed and

summarized the final figures are given to the

general manager, who approves them if satis-

factory and authorizes each division to proceed

accordingly.

6. Each division co-operates in its plans with the

others, and schedules of production are made to

coincide with the estimated sales demand.

7. Items of expense are closely watched and efforts

made so to operate each division that the actual

expense is kept within the allotted amounts.

S. The comptroller compiles a periodical Profit and

Loss statement (monthlj- or quarterly) in which

he sets forth the receipts from the sale of the

l)roduct, the expenditures made by the various

divisions of the business, and the resultant profit,

if any. This is in a comparative form placed

item for item alongside the estimated budget

figures.

9. This report is sent to the general manager who re-

views it and asks an explanation where certain

items of expense exceed the allotted amount.

The general manager or president at a certain period

of the year looks forward to the coming year and
plans for this future period. lie is familiar with gen-

eral business conditions and has been studying statistics

of the past years of the company. lie may come to

the conclusion that 1024 will be 10 jier cent better

in sales possibilities for his product than was the year

11*23, (It is assumed that the company has been in

operation for several years.) He estimates that the

company ought to be able to earn 2.'> per cent profit

on the invested ea|iital. Having decided that this is

a profit that may reasonably be expected, he calls in

the comptroller and jiresents the problem to him for

a suggested solution.

Every business, whatever its size, should have some
person in the organization who knows enough about

the internal operation of the business to be able to

compile the neces-sary data of income and expenses

a/
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which can be made into a budget. He must also analyze

reiJorts and facts that he secui-es from various sources,

to give the general manager a perspective of the status

of the bu.siness at any time. In the larger-size com-

panies such a man is called the comptroller, and this

meaning of the word will be used throughout these

articles.

The modern comptroller must do more than just

check the financial results of a business, for his com-

plete responsibility includes the analysis of the expenses

of all divisions to determine if the money spent has

been most effectively used. To this end, he must main-

tain statistics and records in his office that will be

his aids and guides in passing judgment on the advis-

ability of all expenditures, and will enable him to Imow
whether plans proposed are sound and possible of execu-

tion. He must serve the chief executive in an advisory

capacity, furnishing him with data and estimates on

any subject that directly concerns the business opera-

tion of the company. In general he must have infor-

mation regarding the following

:

1. Engineerins Division. The list of products made
and their capabilities. Special adaptations or

modifications. Xew products being designed.

Exj^enses of the engineering work.

2. Finance Division. Details of the financial condi-

tion of the business. Cash on hand. Credit

rating. Accounts payable. Accounts receivable.

Estimates of future income.

3. Manufacturing Division. Maximum capacity of the

equipment in the factory to manufacture various

schedules of the products. Present used capacity.

Detail of manufacturing expenses on a normal
operating basis and each month's actual expenses.

Material purchases. Labor pay-rolls. E.stimated

and actual manufacturing costs of the various

products.

4. Sales Division. Detail of the sales territories as to

past sales records, percentage of profits made,
possible number of prospects, population, best ad-

vertising mediums, number of salesmen, selling

expense, advertising ex])ense, estimates of future

sales, etc. Sales of each product, profits made
on each product, sales possibilities and new prod-
ucts being designed.

5. Statistics of general business conditions and future

trends.

The general manager, in discussing the problems of

next year's business witli the comjit roller, states the

aims which he wishes accomjilished. Wiiile he may
propose conditions which seem impossible, nevertheless

it remains for the com])troller to study the records,

make the estimates, and tabulate the weak points in

the jilaus. Figuring on the basis of 2.^ per cent profit,

the net jn-ofit whicli must be earned is easily calculated.

To tlie net i)rofit must be added all the expenses of

operating the business to find the gro.ss income neces-

sary. Assuming that income is entirely from the sales

of the product, an estimated schedule of sales can then
be made.
From the first tentative drafts of the sales schedule

detailed analy.ses can be made of the operating expenses

of each division when producing and marketing to

such a schedule, and a budget of expenses can be drawn
up. The data on the manufacturing division must be

studied to determine whether the equipment and floor

space are sufficient to produce the required quantities

of the various products. If they are not, what amount
of new equipment will be neces.sary, and how much
will this increase the assets of the company? Studies

must be made of the effect of increased production on

the cost of the products, on the reduction of the

burden rate as applied in the cost of sales, and on the

equipment.

The increased demand for materials due to the larger

.schedule may mean increased storage space for botli

raw and finished parts, involving expenditure. In-

creased sales schedules will require larger inventories

to be maintained, therefore, increased taxes will follow,

but with po.ssibly decreased material costs due to the

ability to purchase larger quantities at a time. "Move

working capital must be pi-ovided to finance the in-

creased expenditures for labor and materials.

Basis of the Sales Quota

For the tentative schedule of .sales, the exjjense of

advertising the products must be estimated. From the

analyses of advertising mediums and the prospects of

the various territories the amounts of money to be

allotted to advertising for each district can be tabu-

lated. Also, the quota of sales can be made by products

for each sales district. This quota will be based on

a study of the population—whether rural or urban

—

wealth, occupation, and other statistics. The num-
ber of new salesmen necessary to sell the increased

schedule is listed and the added selling expense

estimated.

The comptroller, having considered all the contrib-

uting factors and limiting conditions, finally arrives

at a sales and production schedule that must l)e fol-

lowed to bring in the gross income, and a budget of

divisional expenses which must not be exceeded if the

net profit of 25 per cent is to be earned. He makes a

full statement to the general manager, pointing out

all the limiting conditions, the weak jilaces, ami the

Iiossibilities for profit if certain intermediate steps can

l)e accomplished. The program and budget is care-

fully reviewed and studied by the general manager who
finally determines what schedule will be adopted and

how the budget of expenses will be divided.

The heads of the four divisions of the business are

then called in conference with tlie general manager
and the comptroller and the new schedule and biulget

is sulimitted to each of them for stiuly and comment.

Each division head studies the schedules and amounts
allotted for expense and makes a careful survey of all

the departments under his direction. The section heads

and department heads make up their estimates of ex-

penses when ojierating under tlie projiosed schedule.

These estimates are summarized and carefully checked

bj' the supervisor of each section. They are then for-

warded to the division head, who com]iiles them into a

Imdget for the entire division. The total of this budget

must be the total of the expense allotted by the comp-

troller. If the totals do not agree, the division head
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must arranfre tl>e (lepartniental estimates so that he

can keep within tlie allotted totals, if possible.

When the jjlans for the eominfr year have been ten-

tatively decided upon and each division has been given

the estimates of sales, production, and «'xpense <iuotas.

it then rests with the division heads to plan their work

in detail so as to be ready to begrin the new year on

a basis that will produce the desired results. The de-

partment heads are given a statement of the require-

ments with which they are concerned, and, in tiini.

estimate their expenses and purchases and the number

of employees necessary to carry out the program. The

method of gathering these estimates and co-ordinating

them into a budget will be descrii)ed in detail in the

following paragraphs.

The One-Month Basis for a Budget

It can readily be understood that although the year's

budget has been based on the exjicctations for the entire

year's business, each month must have a separate and

distinct budget which will carry the most accurate fore-

cast possible, based on the seasonal variations in sales

demand. ])roduction niethods. and general business con-

ditions. From the four months' .schedule, as given

by the general manager, the manufacturing division

can make general plans, order material, and schedule

deliveries so that the warehouse maximums and mini-

mums as set by him will not be exceeded. But it is

from the one mouth's schedule that the budget figures

are gathered ami the forecasts of tlie two months fol-

lowing are made up. Each month's production sched-

ule is made up as follows:

About the fifth of each month, the superintendent

of the manufacturing division, the sales manager, or his

representative, and a representative of the finance divi-

sion, usually the comptroller, hold a conference and

predetermine the manufacturing schedule for the fol-

lowing month. This jn-oduction schedule is based on

sales expectation, quantity in warehouses, orders on

hand, and such other infornuition as may be obtain-

able as a guide. This schedule is submitted to the

manufacturing division before the fifteenth of the

month, in order that as much time as po.ssible may be

given for the necessary preparation.

After the schedule is given to the manufacturing

division and the departments have begun estimating the

amount of material and pay-roll necessary for its per-

formance, it should not under any circumstances be

changed for that month. Very careful thought must

always be given to the making up of this schedule to

avoid any changes.

The budget of the materials section must include

the total cost of new proiluctive materials to be pur-

chased for the budget jieriod. The total of new mate-

rial purchases will include whatever amounts arc to

be ordered released during the four months' period on

contracts already made. These amounts represent cash

requirements at some future date and the treasurer

must know this so that he can be ready to pay the in-

voices and take advantage of the discounts.

As a prerequisite to making up the lists of materials

to be purchased or released, the storerooms for raw and

finished stock, and the entire materials section, must

be well organized. A stock record department should

be established and records kept of all raw stock, pur-

chased finished parts, ami finished manufactured parts

and suba.s.semblies.

With balances oi sIoik .pm hand shown by the cards

in the stock record de])artment, it is but a matter of

a few days to check over all the records and order

enough piece parts and a.s.semblies so that the schedule

assigned for the next month will be fully covered. This

list of |)art.s needed is made under two headings: (1)

I'arts to be purchased from outside sources of supply;

and (2) parts and subasseinl)lies to be manufactured

within the factory. The purchase request department

estimates the cost of the purchased parts and the cost

of the castings, bar steel, etc., to be ordered. This total

is sent to the superintendent's office as the budget esti-

mate of productive materials. (See Table 1.) The

stock record department keeps a li.st of non-productive

materials, and a cost statement of stock to be ordered

T.\BLE 1. ESTIMATE OF PURCH.\SE EXPEXDITIRES (PARTIAL)

Manufacturing Division. Month of October. 1923

Stuboi.

Fm.
Pc.
I'c.

Pc.
Pc.
Pc.
Pc.
IV.

Pc.
Pc.
Pc.

Pc.
Pc

71
251
1234
1326
2746
2764
27S1
'.1167

916.S

9303
9311
9393
9469

Pc. 9510
Pc. 9569

Descriptios n^ .-..n^ .\PPROT.
QcA.vTmr j,,^

Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.
Pc.

9577
9741
9832
9873
9S75
9S78
9S79
9S83
9SS4
9SSS
9S91
9S97
9S9S

Battery charite tag
Ignition coil assembly
Ball bearing
Contact arm assembly
Cylinder head valve
Piston ring
Breather plug
Muffler head
Nlufflcr head
iireather valve cap
Breather tube cap
Cyhndcrs
Carbon brush
Cap
Piston ring
Felt washer
Fuel pump valve ball

High tension clip.

High tension lead rivet

Cover plate spring

Fuel pump check valve ball.

Ixx-k-washcr
Fuel pump fulcrum spring.

.

Piston
Piston ring
Cylinder head
!*iston

Crankshaft

2000
1000
2000
3000

.

3000
5000
4000
2500
2o00
1500
2500
150

2000
1000
2000
5000
1000
5000
1000
1000
2500
2000
1000
soo

3000
250
250
1500

S 9
2.680
6.$«0
870

1,900
375
120
515
490
73
300
692
15

200
ISO
5
8

60
12
15

5.50
3
8

200
240
900
500

2,700

is sent to the superintendent's office for budget pur-

poses.

To facilitate the work of the purchase request and

the purchasing departments, partial lists of materials

needed are sent from the stock record department as

fa.st as prepared. This allows the maximum of time

to make out the purchase requests which are forwarded

at once to the purchasing department .so that they may

secure bids and place orders for the materials. The list

M amounts of materials to be released on existing con-

tracts is also sent jiromptly to the purchasing depart-

ment -so that early deliveries can be secured.

In the meantime, the shop order department has

compiled the list of parts to be manufactured and sends

.several copies to the supervisor of the jiroductive sec-

tion. The neces-sary shop orders, raw stock requisitions,

and assembly requisitions are written up and held in

reailincss for release in time to get the parts in finished

stock to meet the final a.s,senibly schedule.

The siijiervisor of the materials .section must also

submit a list showing the proposed increase or decrease



60 Maxagemext axd Administration Vol. 7, No. 1

in uiimber of employee.s throughout all the department.s

under his control. This will, of course, vary somewhat
with the production scheduled for the next budget
period. xVn increased schedule will mean more men
to handle the receipt of raw stock and the trucking of

it to its storage space ; more men to make up and give

out finished stock for a.ssembly and more men to pack
and ship the finished product. A decreased schedule

wonkl mean just the reverse.

Planning the Production Budget

Upon receipt of the lists of parts to be manufactured,
the supervisor of the productive section gives to each
foreman a list of parts and operations to be done in

his department during the next budget period. From
this list the foreman makes up an estimate of the num-
ber of men required and the main items of non-pro-
ductive materials necessary. The supervisor makes up
a statement of the increase or decrease in the number
of employees he will need for the next month, and
the totals of non-productive materials or supplies re-

quired. This is given in detail for each department,
specifying the number of men and the kind of work
they will do.

The list of productive .section labor is retained in

the superintendent's office and all requests for new
employees are carefully cheeked against it so tiiat the
numbers specified are not exceeded. The control of
labor is maintained by the superintendent who refuses
to pass any request for labor that has not been in-

cluded in the budget unless extraordinary conditions
demand changes in the budget estimates. The super-
intendent also watches the indirect labor items very
closely in an endeavor to keep as high a ratio between
the direct and indirect labor as is possible.

The amount of supplies to be used in the budget
period is estimated from the lists submitted by the
foremen and from past records of actual amounts with-
drawn from stock. This figure is placed in the com-
pilation of the budget as shown in Table 2.

The supervisor of the labor section makes up his

budget in conjunction with the other sections, as the

TABLE 2. ESTIM.\TED M.\NUF.\CTrRING EXPENSES
Manufacturing Division. Month of October, 1923

Cl.ASaiFICATIO.V
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required for all the work requested. In advance of the

date for submission of budpet fifrures, a meeting of

the manufiicturinfi division superintendent and his

sujjcrvisors is held to determine wliieh items of i)lant

maintenance work or departmental changes, etc.. as

requested, will be approved for next month's budget.

From the approved list of repairs, new improvements,

etc., autiiorized in this meeting, the supervisor of the

plant section makes up a budget of the nuinl)er of em-

j)loyees tliat will l)e necessary for the next month, and

the material that must be purcha.sed or drawn from

stock.

The lists of materials thus prepared arc i)riccd liy

the purchase request department of the materials .sec-

tion and the totals submitted with the budget of em-

ployees to the superintendent. The purchase request

department retains a copy of the lists so that the amount

of stipplies in stockrooms can be maintained sutticient

to cover the withdrawals made by the plant section

during the coming budget jjcriod.

T.\I1LE 5. BIURET OF OPERATING EXPENSES

Arlrl.iri^lrtttivc Divi.'.iun M..111I1 o( October. 1923

ACCOUKT
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his program for the coming year. To the sales divi-

sion, actually, is given the real task of making the gen-
eral manager's plans effective, for no matter how many
units of product the manufacturing division may turn
out each month, the profit on them is not assured until
they are sold. So the sales division must sell the quotas
decided upon by the general manager and comptroller.
Moreover, the efficient operation of the factory depends
on maintaining steady production in large quantities,
and this condition reverts back to the ability of the
sales force to sell in large quantities.

The sales manager may desire to hold conventions,
group meetings etc., and must estimate the cost of these
items so that they may be included in his budget
allowance. He must also add the expenditures pro-
posed for the entire sales division.

T.tBLE 6. BUDGET OF OPER.\TIXG EXPENSES
Sales Division. MiJnth of October, 1923

AccorxT



Cost of Carrying 0\ erdue Accounts
By J. W. IIALL^FAX

Credit ilanaycr, Sun Oil Company

STATISTICS of business failures in the United
States eoinijiled l)y The Bracistrect Company
shiiw iiu'omiietcnee and laeiv of eajiital to l)e the

causes of failure in 65 per cent of the cases recorded.

"Incompetence and lack of capital" are verj' broad,

general terms, but. in reviewing many businesses in

difficulty throughout the Unitc<l States and Canada
over a i)criod of years, I have found that almost in-

variably the terms so used are localized and concen-

trated in an unduly swollen "accounts receivable".

"If our customers would pay us. we could pay you."

is an excuse that has been repcati'd many times iiy

business houses in difficulty, and usually it is quite the

truth. But. what if they do not pay?
"Accounts receivable" is. to my way of thinking,

tlie best success or failure barometer a business house

can have. If accounts are not paid there is always

a reason for it. and the credit manager who analyzes

and classifies his outstanding receivables should have

no difliculty in keeping his accounts receivable active

and liquid.

The reasons for non-payment of accounts are fre-

quently not chargeable to improper extension of credit,

but it is still the job of the real credit manager to

know why accounts are unpaid, and to set in motion

such agencies in a business as will correct the cause,

or causes, of congestion in the "accounts receivable".

Where accounts receivable are kept in the proper

ratio with sales and terms, there you will usually find

the treasurer of a concern able to discount his sup])ly

bills, the concern to have a first-grade credit, and in-

cidentally (often in some obscure corner) a man who
has learned to handle credits and collections properly.

Shotdd it not occur to one, then, that interest on

overdue accounts is frequently chargeable to branches

of a business other than tiie creilit and collection

branch? Bradstreet's statistics, covering busines.ses

that have failed, prove this when they find only 1 3/10

per cent of failures due to unwise extension of credits.

And, in the case of businesses that have not failed, if

it were possible to compile correct data, the cost of

carrying overdue accounts, wiien analyzed and classi-

fied by cause and effect, would find lodgment for the

most part outside of the credit and collection branch.

Unfortunately, too, many so-called credit men in the

past, through their own incomjietence, have been unable

to put their fingers on the precise cau.se. or causes,

for their predicament, and so have often had to assume

responsibility that was not |)roi)erly theirs.

Tliere is only one successful way that I know of.

bj' which this feature of credit and collection work
can be properly handled. Of course, correspondence

and close scrutiny of records of accounts will permit

one's handling jn-operly the great majority of cus-

tomers. r>ut. in almost every business, there are

accounts that cannot be Index Number

bandied in that wav. 658.88 Collections

These are the ones that 657.5244 Overdue sales

accumulate, that unduly accounts

enlarge the "accounts receivable." and if permitted to

remain there too long will become los.ses to the business

—jierhaps ultimately ruin the business.

Here is what we have done, more or le.ss succe-ss-

fully. By using the special records to which I re-

ferred in an earlier i.ssue.' we are able to select in a

given territorv the accounts that are behaving stub-

()ondy as to liquidation. When a number of these

aiqiear. or one of sufficient size, to justify the expense

of a trip into that territory. I take these cases and call

on the customer personally. This, in the past, has

usually resulted in settlement of the account and a con-

tinuance of our business relations. I have also often

secured considerable new bu.^iness on these trips.

But apart from settling a particular account, or

accounts, and perhaps getting some new business, it

enables us to get the customer's viewpoint on our house,

our goods, and our methods. When there is something

wrong with ourselves (the customer is not always

wrong when he fails to pay an account) the informa-

tion is given to the proper department, the necessarj'

remedy applied, and the account is usually once more

numbered among our active, liquid accounts receivable.

The "Shock Absorbing Account"

Sometimes, though, there are difficulties to be over-

come that take a little time in working out. And this

fretiuently causes embarrassment on the part of some

creditors. I believe it not amiss, at this point, to say

a word on behalf of the credit man who is always

criticized and condemned for insisting uiion immediate

settlement of his account. This fellow always comes

in for a lot of "hard feelings" from other credit men
interested in an account, and frequently quite justly

so. if pure .selfi.shness actuates his stand. But there is

a plausii)le reason also for tiiat stand on the jiart of

some. That very house, whose representative insists

ujion i)rompt payment, to the detriment of an extension

agreement, may itself be embarrassed by delay in the

payment of the account, and yet that credit man dare

not say .so for the welfare of his own concern. It is

harder to suggest a remed.v for ins embarrassing posi-

tion than a preventative. He could, of course, in that

jiredicament. consistently and perhaps without harm.

insist that the extension be given by taking interest-

bearing notes, which his firm could discount, and in

that wav have immediate use of the money. But a

1 Soc M.WAOF.MF.XT .\ND Administratios for October 1923,

p. 473.

63



64 Management and Administration Vol. 7, No. 1

better way is ahvavs to be prepared for such an emer-

gency. How may this be done? By making proper

use of the "shock-absorbing" account mentioned in

my previous article above referred to.- And to keep

this account within proper bounds, it is necessary to

detect and correct unnecessary causes for delays in

payment of accounts so it may represent for the most

part accounts that have necessitated extensions for

constructive reasons only.

Helping the Sales Department

Right here T am reminded of a question raised by
a friend of mine, a few days ago, as to my statement

that this account, if properly handled, can be made
"a real .servant of the customer, the sales department,

and the management." He wanted to know how it

could be made to benefit the sales department. I

answered by citing a case that came up recently

:

A customer owed us about $9,000, owed a competitor

of ours about $12,000, a tire company about $20,000,

his bank about $50,000, as well as smaller amounts to

a number of other creditors. An extension agreement

was entered into and the debtor lived up to his agree-

ment splendidly, until our account had been reduced

to about $1,000 and other accounts proportionately.

The salesman in that territory had been trying to get

back his trade, but on account of his financial condi-

tion and a question of distance and tank storage the

odds were against him and he lost out on all his efforts

to sell. I visited the customer and made an arrange-

ment that makes the account just as safe as any on

our books, sold him a car of material, and put him
in a position to handle our goods again advantageously,

at the same time in no way jeopardizing his position

with co-creditors. An auditor in checking such accounts

receivable would doubtless brand them as "overdue,"
but a business builder will have no difficulty in appre-

ciating the value of such accounts.

So when our general sales manager several years ago
asked me how much it was costing us to carry overdue
accounts, it seemed only natural for me to answer his

question along the following lines:

If I were to answer that question literally, I Avould

say that our accounts running over our usual term
period amount to an average of so many dollars,

which at a 6 per cent rate of interest amounts to so

many dollars. But, I believe, in answering this ques-

tion, we should first consider why accounts are over-

due. If accounts are overdue because of something
in our own organization that should he corrected, then
overdue accounts are costing us money, and are a

needless expense. But if accounts are overdue because
of conditions outside of our own organization, condi-

tions that do not fit our standard methods and policies,

conditions that would otiierwise eliminate the possi-

bility of having this trade on our books, then I believe

overdue accounts are costing us nothing (if kept within
due bounds) and tend to increase our volume, which
in turn, if profitable business, mu.st naturally tend to

reduce general overhead expenses. If we look at these

a See Managemf.nt and Administration for October 1923,
p. 473.

overdue' accounts from a viewpoint of constructive

business building, they can be made a very profitable

feature in the conduct of any business (if properly

handled, of course.)

There are many instances when an overdue account

can be profitably carried. For example, a customer
of ours several months ago came into our office and
showed us that he was short on working capital tem-

porarily, due to conditions really beyond his control.

His account was overdue, and he needed more material.

A short-sighted collector frequently insists upon paj--

ment of such accounts. Under circumstances such as

existed in this case, he is usually paid, and the cus-

tomer seeks a new source of supply. But we gave him
an extension for payment of the then overdue account,

evidenced by interest-bearing notes, and he agreed to

pay for current purchases strictly according to terms.

In cases of this kind the customer is grateful for the

lift ; it is, moreover, a long step toward removing com-
petition.

The successful handling of accounts of this kind is

a matter of good management. It demands careful

consideration of all things involved in the situation,

with an eye on the constructive effect of the trans-

action. Indifference, laxity, soft-heartedness, or care-

lessness may mean disaster. These transactions demand
foresight and keen business acumen. They are prob-

lems that no inexperienced clerk should be permitted

to handle, nor should a house refu.se to handle them
altogether as is often the case, to the detriment of its

own best interests.

At a luncheon meeting of a business men's organiza-

tion in New Yoi-k City a few days ago, a nationally

prominent credit man was introduced as the speaker

for the day, with the comment that if all business men
were members of that organization there would be no
further need for credit men. Just that attitude

toward credit men in the pa.st had been detrimental

to the best interests of business, and the proper, intel-

ligent use of credit in many cases.

Keep Good Credit Men on the Job

The experience of years gone by has shown that in

many cases when a credit man develops to a point

where he is really a valuable adjunct to a business, he

is given a l)ettor job, and the whole proposition slips

back to a clerkship, with unfortunate results. That is,

perhaps, why there are so many so-called bad debt

losses in business, why credit men are sometimes spoken
of with more or less disdain, why they are sometimes
looked upon as a necessary evil in business—a liability

rather than an asset.

It is good business to have some overdue accounts.

Not to have, often means too strict a "debit and
credit" interpretation of the facility of credit, and a

loss of some good business. P)Ut, let me once more em-
phasize, they must be properly handled, and not per-

mitted merely to "drift." It involves, sometimes, a lot

of responsibility for the credit man, and is usually the

means of jiroving whether he is merely an automaton in

his organization, accepting and rejecting risks by rule

of thumb methods, or whether he is a constructive
vitalizing force—a real business builder.



Application of Charts in Industry
Management Data Summary—Number 22*

By DAMl) B. ruUTKK
Assistant Professorof Induitrial Engineering, New York University

Purdasinq
Agent

MANY kinds of relationships that exist in an

industrial establishment may be conveniently

pictured by a type of chart properly called

tlic box chart because it usually consists of little boxes

connected by lines. The applications of such classifica-

tion and route charts are many, but a few will suffice

to illustrate the principle.

The most common is the orpranization chart, a sample

of which is shown in Fi^. 1. Here is presented the

orpranization of a factory from superintendent down to

workers. The heavy lines represent the lines of au-

thority and responsibility. The dotted lines show the

contacts which exist between various

departments and agencies of the fac-

tory. In fact, a greater volume of

transactions may flow along these dot-

ted lines in the course of discharging

purely routine duties, than flow

through the heavy lines. However,

when extraordinary circumstances

arise outside of a routine nature, the

matter should be referred through the

channels of authority as represented

by the heavy lines. Such charts are

effective when displayed in shop

offices so that employees may see their

relations to others in the organization.

The detail of routine matters may
be conveniently shown by a chart like

Fig. 2.' This chart is readily adapt-

able in any kind of business or in-

dustrial organization at points where

contacts exist between employees in

the conduct of their work.

A graphical picture of an a.s.sembly of manufactured

parts is sometimes useful in the planning and pro-

duction offices where work is scheduled for machines.

Fig. 3 is a chart showing the assembly of a base de-

tonating fuse. It tells at a glance just what parts

are needed for each subassembly and what other

parts are needed with each suba.sscrably to make a

major assembly, and finally what major assemblies

plus additional single ]iarts are needed for the final

assembly. This can be amplified by writing on it the

lists of operations which are necessary on each piece

and for each a.sscmblv. Such information is needed

Index Number

658.53 Graphic charts

by the layout clerk.

Fig. 4 illustrates an

entirely different appli-

cation of this type of

chart which is of use in accounting. Here each box

represents some account or group of accounts. The

process of clearing the accounts at tlie end of the

fiscal period is indicated by the lines and arrows which

indicate how the accounts are cleared .step by step

from one to the other until the final stage is reached.

The bar family of charts has artistic possibilities,

therefore it possesses those qualities which attract
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Tool

Department

CwtlTime
Denrtineiitt tH»inten»nc»|
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Department
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• This .irticlc is one of a series which (jivcs in concise, f.actual

form stanilardized methods and accepted practice generally ap-

plicable in industrial operations.
» For a full description of this chart see itanagrment En-

ginrrring. May 1922. p. 2.SI, "Charting .\uthority and Respon-

sibility to Show Complex Management Kelationships, " l>y Boyd
Fisher; also itanaormi nt Enijincfring. .\pril 1923, p. 22.^, "The
Use of Routine Charts." and .lune 192.3, p. 3S9, "Routine Ch.irt

Construction," by G. Charter Harrison.

Fic. 1 F.\CTORY Obganizatiox Chart

attention and make a strong appeal for advertising

purposes. However, the uses which are found in man-

agement are very limited. The simple bar chart = is

excellent for presenting relative magnitudes of sta-

tistical data. The more complex forms are prob-

ably of greater use in the field of management. Fig.

.")(a) is an absolute compound-bar chart showing the

distribution of total revenue into expcn.ses. dividend.s,

and balance, for the years 1921 antl 1;I22. The break-

ing down of a total into its parts so that each part

is seen in relation to the total is perhaps tlie best use

of the bar chart. If only the year i;i2l were to be

shown, the left-hand bar of Fig. 5(a) would be entirely

sufficient to convey the information. Two years are

shown for jnirposes of drawing a compari-son. and we

now find that all the information cannot be derived

from Fig. 5(a).

= This does not include the Gantt Chart, which in one sense

is a bar chart. The Gantt Cliart will be treatcil by itself in a

later article.
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Fig. 4 Ch.\rt for Clear.vnce or Industrial Accoun-ts

by 12, and proceeding in like manner throughout the

series of months. A question arises concerning the

])roper jihice to plot the first point. If we wish to

show the moving average in its proper relation to time,

the point representing the first 12 months should be

plotted at the center position of the 12 months' interval.

However, it has become ai)proved practice to plot the

l)oint at the end of the 12 months' interval. When
this is done it must be read as the average for the past

12 months. This method is excellent for smoothing the

irregularities of the monthly fluctuations, and for

l)ritiging out the trend.

Such a chart becomes more valuable when it is ex-

tended over many years. A longer perspective is

obtained which is an aid when the chart is studied

for the purpose of estimating future movements. This

type of chart is suitable for presenting in condensed

grapliical form a historical record which extends over

a period of j-ears and which fluctuates widely. The
ciiart becomes too confusing when more than one curve

is plotted with its moving average if the curves cross

eacii other many times.

It is often desirable to study the behavior of the

monthly fluctuations, and to have them isolated from
the influence of the general trend. This may be shown
grapliically by jilotting the deviations of the m'onthly

curves from the ni,(viiig average at tlie same point of

time as plus or minus quantities according to whether

the monthly points are above or below the moving aver-

age. Another way is to plot the monthly points as

percentages of the moving average points.

Attention is called to the proper place f(U' the moving
average curve. When it is emiiloyed as just described,

the first point of the 12 months' moving average series

must be plotted at the center position of tlie first 12

months' interval so that the curve will be correct in its

position with resjiect to time.

The year has been used in Fig. 6 as the interval

of time for which to compute the moving average. This

is entirely arbitrary; another period could be used,

but the year is characteristic of the cycle of many
business events and is commonly employed.

Fig. 7(a) illustrates a method of analysis from a

different point of view. It is often desired to know
how the sales for some particular key month have

varied over a period of j'ears, and to compare these

sei.
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tii'iil line for each year. Ijioii llic July sales are

jilotletl the Aupust sales so that tlic curve labeled

August represents the total sales from the first of

July to the end of August. The chart is built up in

this manner until the last month of the period, June,

is plotted, which represents the eumulative total for

1919 1920 1921 1922 1923 1924

1918 1919 1920 1921 1922 1923

Fio. 8 Cumulative Chart op Sales Ali.owixq for
Indefinite Extension

the year. It will be seen that the lines never cress

each other and any cumulative total may be easily read

and compared with any other cumulative total for

anj- year.

There is another special feature about tiiis chart.

It is drawn on a rate of change or logarithmic scale.

Therefore the curves must not be read with reference

to the base line, but their slopes must be read with

reference to each other. If an amount of change or

arithmetic scale had been used, the peaks and valleys

of the top lines wouhl have been so much more exagger-

ated than those in the lower lines that a fal.se impres-

sion of their relative magnitude would have been

gained. Since it is percentage changes that we wish

to know, the rate of change scale presents them in their

true relationship no matter if we are comparing one

month with the totals for 12 months.

Let us again examine the data of Fig. 6 from the

point of view of a simple historical series, and chart

the sales for the year ending June 1923. This time we

will plot the monthly sales for each month from July

1922 to June 1923. the cumulative sales beginning and

ending wiiii the same months, and the moving annual

total for the same period, and we have what is called

a Z chart. Fig. 9.* In order to bring the cumulative

and moving annual total curves within the bounds of

a chart which shows a monthly curve, a different scale

is used for plotting these two curves. The scale for

plotting the monthly curve is five times larger than

the .scale used for the cumulative and moving annual

total curves. If the chart were dra<\n to .show a year

of 02 weeks, the weekly scale would he twenty times

the cumulative and moving annual total .scales, and if

a month of 31 .daj's is charted, the daily scale is ten

times the cumulative and moving monthly total scales.

In order to make the monthly curve stand out it is

plotted in black and its scale and data arc entered

in black figures. The cumulative and moving total

curves are drawn in red and their scale and data en-

tered in red. One of the important features of this

chart is its .standardization as to size of paper, size

of field of chart, selection of plotting scale, position

of the field on the paper, location of the data themselves,

and the title and accounting information. Fig. 9 shows

the chart with data and scales as it apjiears on an

8^0 by 11 in. paper, with the accounting information

cut away at the left.

The accounting information, .scale figures, columnar

captions, and data are all typed with one vertical set-

ting of the .sheet in the typewriter, which should be

equipped with a red and black ribbon. The scale figures

in jiraetice are turned around from the position shown

in Fig. 9 so that they can be typewritten at the same

time and read in the same direction as the other data.

The scale for the moving total and cumulative curves

is better placed at the left of, and close to, the scale for

the monthly curve. The margin at the right of the

chart field and the bottom margin then can be made
no more than one-quarter of an inch in width for pur-

poses of joining and comparing charts.

The Z charts permit of three important comparisons.

Historical comparisons may be made by joining the

curves for several years by lapping them together so

that the chart fields come end to end with only the nar-

row margin of the border separating the years. Sea-

sonal comparisons are made by placing one chart above

the other so that the months are in alignment. Perhaps

the most important of all are the analytical comparisons

which are made by ])lacing the chart of one subject on

top of the chart of another subject, with the fields

exactly coinciding, and looking through them against

the light. This is facilitated if the charts are drawn
on translucent pajier. By such analysis important rela-

tions arc easily discovered ajid made clear between

various business and industrial phenomena. The
system of plotting only one subject on a sheet makes
it possible to make up any combinations of curves for

this method of analysis.

In order to make correct analytical comparisons

between ditTerent subject.s possilile on an amount of

change or arithmetic scale, careful consideration must

* For a complete description and working def.iils of the Z
cli.Trt sec .VfiM<i<7»ni<'nt Entfincrrinrj. September 1921, p. l.'iS,

"St.-indardizinc tlic Z Cliart." November 1921, p. 28.1. "Cora-
panil)ilit_v of Executive Control Charts," ami December 1921,

p. 365, '"'Scale Selection for Z Cliarts," by Arthur R. Burnet.
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off the distance as measured by the dividers in an up-

ward or positive direction. A pcrci'niafrc decrease may

likewise be found by measuring the amount of decrease

with the dividers and laying otf the amount on the

percentage scale from zero in a downward or negative

direction.

The percentage scale may be constructed from the

logarithmic ruling without any additional calculations.

In Fig. 11, zero on this scale is placed opposite 1000

million, which might just as well be considered 10 or

any jiowcr of 10. Since an increase from 1000 to 2000

million is a 100 per cent increase, the 100 i)er cent mark

lies opposite the 2000 million ruling. By the same rea-

soning the 90 per cent mark is opposite 1900 million

;

the SO per cent mark opposite 1800 million, and so on.

The decrca.se is laid oft" below zero. Since 900 million

is 10 per cent decrease from 1000 niillion. tiio minus lU

per cent mark is placed opposite the 900 million ruling,

the 20 per cent opposite the 800 million ruling, and so

on downward. The comparison of percentage changes

may be made in this way between curves wherever they

lie on the chart, because on a logarithmic scale equal

distances indicate equal percentage changes. This is a
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ciently accurate on which to measure rates of change.

The reason for this is that the geometrical or rate of

change progression draws away very slowly from the

arithmetical or amount of change progression when
the percentage increase is small.

A sj'stem of charts has been devised for showing the

difference between production and shipments, ship-

ments and orders, and production and orders.^ Fig.

12 is such a "divergence" chart, showing the divergence

of production and shipments ; when production exceeds

sliipments the amount of divergence is shown above
zero, and vice versa; and directly below this is the

divergence of production and new orders, with an
excess of production over orders shown above zero

and vice versa. The lower portion of the slieet. show-
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Picking Out Your Bank
By llEMiY rAKKKK WILJJS

Editor, Journal of Commerce, New York

Foil a good many years past, l)anUcrs have had a

way of referring to themselves as if tliey were

tlie arbiters of business and industry. Writei"s

on finance and baniung have fallen into the practice

of referring to bankers in this same magisterial way.

Banks are, by them, often spoken of as "granting

credit," or as "extending accommodation," or "afford-

ing a.ssistanec, " to industry. As a matter of fact, these

expressions date from the period of the British "bank
parlour" presided over by a solemn functionary to

wliom access could be gained only by the elect.

Modern business conditions have changed this situa-

tion, and today it is good practice for the active ofBcei's

of a bank to be seated in full view of the customers,

while it is recognized that they are engaged in the

business of selling the bank's services and that they

are as eager to increase custom and get new business

as the trader and manufacturer himself.

A Change of View

Of course this implies a great change of view. "The
ownership of a bank account," said Adam Smith,

"was once the badge of a considerable business;" and
he might have addeil that the dit^eulty of establi.shing

it was somewhat analogous to that of obtaining mem-
benship in some jealouslj' exclusive organization. The
bank still likes to regard itself as "selecting" its

affiliations very carefully, and this fiction has been

kept up by the practice of requiring references from
would-be customers. As a matter of tact, the wi.se

business man today selects his bank quite as truly as

his bank selects him ; and he makes his choice in the

same way that he does with his other connections.

While iie may not ask the bank for "references," he

accomplishes the same purpose through investigation

of its capacities and methods and in other similar ways.

Still it remains true that the rank and file of the smaller

business men of the country are inclined to look with

extreme deference upon the banker, and to fail to

recognize that there is quite as much reason why they

should employ methods of discrimination in their choice

of a bank as there is that the bank should be very

select and careful in its admission of customers of the

types it prefers.

It is certainly conducive to success in business that

the trader and his bank shall be well matched, and this

harmony implies the use of certain very distinct canons
of selection on the part of the former. If one were
to state them briefly, he might classify them as those

of size, location, scope, service, and expertness. The
first is the most obvious. In foreign countries, espe-

cially those of English antecedents, as in Great Britain

itself, it is rather "bad Index Number

form" for a customer 332.1 Banks

to keep more than one Financial companies

bank account (or, at

most, two), especially if he be a regular borrower. This

limitation is an outgrowth of the older thought that

the business man needs to be subjected to very careful

supervision on the part of his banker. The idea of

such supervision was feasible only so long, however, as

the banker was very much .stronger and more capable

than his customer. In the United States, the growth

of independent banking and the establisliment of some
30,000 institutions, large and small, has brought it about

that the business man must, first of all, make sure that

his bank is large and strong enough to "take care" of

him. The National Bank Act limits the maximum
amount of loans to be made to any one eu.stomer to 10 per

cent of the bank's capital and surplus, and even when
all possible devices of aceejitance financing and others

have been resorted to, the limitations of law and regu-

lations still hold the possible scope of accommodation
down to not over 35 per cent of capital and surplus.*

Nothing is more uncomfortable and unfortunate than

to find that a bank which has earcfidly investigated a

man's credit and would gladly accommodate him cannot

do so and yet keep within the limits of the law. The
business man ought therefore, first of all, to make
sure that his bank is large enough to provide for his

needs in all probable contingencies; or. to put this prac-

tically, if his business shows that he is likely at times

' Of late rears amendments to the act have somewhat broad-
ened the amount of indirect apcommodation that can bo obtained
at national banks, but the limits upon direct borrowing (the
type most common in tlie United States) remain. State laws
have tended to assimilate themselves to national practice. Be-
cause of the general misunderstanding of the ex.aot limitations
of present law the following illustration of combinations of
types of borrowing possible under existing law is furnished:

Accommodation or straight loans
Notes secured by warehouse re-

ceipts, etc

Notes secured by a like face

amount of government obliga-

tions

Total
Bills of exchange drawn against

actually existing values
Commercial or business paper. . .

.

Notes secured by at \east lOS^c
of U. S. Government obligations

Illustra-

tion 1

Per Cent

10

15

10

Illustm-
tion 2

Per Cent

.1

20

10

Illustra-

tion ,3

Per Cent

o

15

15

35 35 35

No limit imposed by law.

No limit imposed by law.

No limit imposed by law.
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to want loans np to a certain figure, he slioulcl make

sure that his banker is legallj' authorized to grant such

loans—that is to say that his capital and surplus is

large enough to permit it. It may be that some very

large concerns cannot find banks that are able to

handle their whole borrowing, but these concerns are

usually organized with branches and hence can divide

their credit needs, and can compare their local borrow-

ing with the accommodating power of the banks in

tho.se places. Briefly stated, no concern should become

dependent upon a bank whose capital and surplus are

not at least ten times the maximum direct borrowing

that the concern is likely to need to do at any one time.

Location of Bank

The location of the bank with respect to the business

which depends on it is considerably more important

than is generally understood. In the larger cities the

mere question of conserving working time is important.

The business man himself may not care to go to the

bank, either to deposit or to withdraw funds, or may
go there only occasionally, transacting his actual day-

to-day business through subordinates. The time of the

subordinates, however, is valuable; while the increasing

hazards of loss, through theft, robbery, and in other

similar ways, have tended of late to emphasize the un-

desirability of compelling employees to make a long

trip to the bank. In general the bank's office at which

the business house expects to carry on its transactions

should not be more than a few minutes distant on foot

or by public conveyance from the establishment itself,

except under special conditions. This is a require-

ment which probably could not be strictly complied

with, were it not for the i-apid expansion of branch

banking which in many countries has placed an office

easily within the reach of almost any section of the

larger cities. Branch banking has been retarded in

the United States; but it is beginning to develop on

a scale somewhat comparable to that of the Canadian

and British banks, so far as conditions in the cities

are concerned. In many places we have made up for

the lack of l)ranehes by special methods of collecting

deposits and delivering pay-rolls, and these expedients

have in some measure tended to enable the business man
to extend the choice of his bank outside of his own
immediate area and to that extent have modified the

general requirement of location just indicated. Bank-

ing by mail has been successfully developed and

enables the concern whose receipts are chiefly in checks

and which disburses its funds largely by check also,

to employ the services of a bank at some distance.

Speaking generally, however, the business man needs

his bank or a branch of it close at hand, both on account

of the saving of time and the avoidance of loss which

are attained by such proximity.

While these considerations are the directly con-

trolling ones in a majority of ordinary business under-

takings where the operation is merely that of retailing

goods or perhaps of simple manufacturing for local

consumption, the problem of choosing a bank becomes

a good deal more difficult as the complexity of the

business increases. For example, a business estahlisli-

ment which is carrying on transactions that involve

foreign connections or the financing of export trade,

requires the services of a bank which is qualified to

assist in this particular kind of undertaking. Take the

export manufacturing concern, for example. It needs

to have access to credit files and to be placed in posi-

tion to offer for discount good foreign paper growing

out of its sales if it is to meet with any success in

transacting its distant business. This means that the

bank it chooses must have a highly organized foreign

credit department, as well as a completely equipped

foreign exchange department, or the two in combina-

tion. Thus provided the business man is able to come

to an understanding with the bank for the handling of

his collections, the supplying of his remittances, the

discounting of his drafts when required, and in gen-

eral the performance of all of the functions of banking

which are needed in the management of export trade.

In a similar way, the domestic business man who is

carrying on, let us say, a large grain or cotton buying

business, finds it expedient to deal with a bank which

has specialized in and understands the paper that grows

out of these particular types of industry, so that he will

have no difficulty in financing himself. Such banks also

need to have abundance of good connections in the grain

and cotton districts in order that they may readily

transfer funds thither as well as obtain the services of

which they stand in need from correspondents. ]\Iucli

the same holds true of other specialized phases of bank-

ing busine.ss; or to put this in another way, most spe-

cialized lines of trade should be associated with banks

that have specialized in those same lines and are

familiar with their peculiar problems, in order that

they may get the full accommodation to which they

are entitled.

Specialized Banks

For it is a fact that specialization in banking has

been carried to a fairly high point and is daily going

further in that direction. Foreign trade banking has

not expanded as rapidly in this country as it has else-

where; and yet today it is very much more advanced

than it was 10 years ago. Among the city banks,

long ago there began to be a distinct segregation between

those that were most interested in collateral loans

and those which concerned themselves chiefly with com-

mercial advances. Even among banks which specialize

in collateral loans, there are today further subdivisions,

some banks making a particular effort to accommodate

customers who are in possession of certain kinds of

collateral. Among the commercial banks, there has

been an increasing tendency to divide the business of

the different trades, some banks gradually taking to

themselves the bulk of the textile business in given

cities, while others are predominantly manufacturers'

banks and still others find the bulk of their commercial

demand in the retail trades, the clothing and dry-goods

lines, and others. The packing house industry has

developed its own banks with a high degree of suc-

cess and the automobile industry is beginning to do

likewise. There is a great deal to be said for the choice

by a business man of a bank which is expertly spe-

cializing in the paper of his own industry. It is true

that some still contend that they would much prefer
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to be the sole customers of a bank in a given field than

to share its attentions, within that field, between them-

selves and a variety of other establishments trans-

acting the same kind of business. General opinion,

however, moves in the opposite direction and is on the

side of the view already expressed.

The Service Function

The service function of the bank is a phase of its

relation to the customer which, on the whole, occupies

a rather less important place than do the considera-

tions relating to scope. It, nevertheless, is of very

large importance to some business men. Not a few
individuals want to be able to get any kind of atten-

tion from tlieir bank that they may desire, for tlie

same reason that they prefer to go to a department
store rather than to visit a number of .specialty shops.

The business man frequently needs or likes to have
provision for such functions as the purchase of

bonds and stocks, so that he can place his order direct

for buying or selling without going to a broker; or he

desires to have the bank provide safety deposit vaults in

which his holdings can be carefully stored. With the

advance in the art of vault-making and arrangement,
it has been found the part of wisdom to keep securities

and even books in a neighboring safety deposit vault

rather than in the concern's own safe. In such cases,

as a rule, the business man prefers to use vaults which
are imder the control of his own bank. Among the

service functions that are increasingly popular are

those which relate to the actual physical care of bonds
and other securities, the clipping and collection of

coujions, the preparation of income tax statements and
the like. Fiscal functions pertaining to the business

are increasingly transferred to the bank. Other things

being equal, therefore, the business man will prefer a

bank which is completely and carefully organized, even

though on a limited scale, with provision for all

functions permitted by law even though modern prac-

tice thus includes a number of service fimctions which
are not exactly banking. These are a good deal more
important to some business men than to others ; and the

choice of a bank should be only secondarily conditioned

by thom. although, as already remarked, they afford an
element whicli ought not to be neglected in picking out

the institution with which the business wishes to see

its transactions carried on, if work of the sort referred

to is likely to be needed by the concern.

There is one consideration tending to influence the

business man's selection of his bank that, however,
oftentimes overtops all others, in special ca.ses. This
is found in connection with the furnishing of careful

expert advice concerning the financing of the business.

There are many enterprises of the present day whose
financial prolilems arc anything but solved, since they
do not comply with the older methods of credit solu-

tion. The management is developing a new kind of

product or opening up a new market ; it is taking on
a new sort of credit risk, or developing selling methods
which require a new attitude toward maturities of

paper or of "open accounts". Such eases call for a
high degree of ingenuity and expertness in devisinir

new means of appealing to the owner of capital or of

I)laeing commercial obligations under conditions that

will keep interest rates down and nevertheless insure

a ready sale for the paper. The increasing specializa-

tion of industry and the high development of division

of labor have brought about a condition also, such that

the business man or corporation is often able to save

expense by developing new types of financing, or to

extend liis business by the use of ingenious and espe-

cially appropriate methods which are off the beaten

path. There is a strong tendency in .some banks to

refuse all financing which does not permit the applica-

tion of very conservative and well-established rules of

one sort or another, with a view to laying a thorougldy
ortiiodox and impeccable foundation for credit. If

this attitude should be strictly adhered to, in every ca.se,

tlie result would be to deprive various new busines.ses

of access to credit.

A New Credit Problem

For example, take the rapidly changing moving-
l)icture industry. At present, the producer of a

moving-picture spends a great deal of money in de-

veloping a film which is to be shown to the public at

a specified time. It frequently happens that his avail-

able capital becomes entirelj' "tied up" in a number
of films, so that he is obliged to go to the bank for

accommodation, or else wait until he can get income
out of the exhibitors. This means that if the bank
extends credit to him, its security is likely to be the

film itself, which means in fact the contracts that have
been made for exhibiting it. Hence the bank has to

assure itself that the picture is likely to be popular
enough to pay back the loans. This is a new kind of

credit problem for the bank, and involves not only the

application of a specialized type of judgment as to the

worth of tlie film itself, but also the development of

.satisfactory documents covering the transfer of the

rights to the receipts of the theaters at which the pro-

duction is to take place, or a fraction thereof, over a

sufficient period to reimburse the lender. If the bank
tloes not take a large enough percentage of receipts, it

may find itself at the end of the season with a claim

to some old films which have lost their popularitj*. Still

more diffictdt is the question of loans upon "used
films" which are to be run a second or third time, with
the corresponding uncertainty as to how the public will

regard them. A very similar problem presents itself

in connection with the financing of a business now un-
derstood to rank, in the value of its products, sixtli or

seventh among national industries—the automobile
trade. Producers of automobiles, and observers of the

growth of that business, have for some time past

feared or predicted that the so-called "saturation

l)oint" of ptililic demand woidd shortly be reached. By
tliis they have meant that a time would come at which
the buying power of the public would not be adequate
to take off the hands of manufacturers the quantity of

machines which they are continuing to make. Thus
far. the arrival of such a point has been doforred.

largely as a result of the adoption of new methods of

financing the purcha.se of machines by buyers who
were not in position to pay for them either in a lump
sum or over a very short credit period. The result has
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been to develop special methods of short-tenii financing,

protected by titles to the individual machine, with series

of notes maturing about in proportion as the automobile

loses its value in the normal course of actual use. As a

result of these methods of financing, it has been pos-

sible for the automobile trade to develop much more

broadly than it otherwise could, while the smaller

makers of automobiles, who were not themselves in

position to extend credit on any great scale, have been

enabled to compete successfully with concerns that were

more fulh' capitalized.

Finance Companies

In the process of developing new kinds of indus-

try the bank can be of large service along lines just

indicated. How far such service is desirable from a

social standpoint, or at what point the bank, by its

ingenious methods of tapping credit draws too heavily

upon the social fund of wealth, is a broad economic

question which we need not discuss here. Under the

competitive system, the business man is concerned

jjrimarily or solely with the legitimate development and

(xi)loitation of the market for his own particular

prdduct. In the course of assisting him to accomplish

these objects, the bank frequently finds that a kind, or

duration, or quality, of credit is called for which it is not

in jiosition to supply with its older machinery or indeed

with any that it cares to develop. It may, therefore,

think fit to direct its customer to some auxiliary con-

cern which is in position to help him by the applica-

tion of special financing methods. One of the best

examples of these enterprises is furnished by what are

known as finance companies. There has been a great

i-eluctance on the part of the more conservative banlvs

to join hands with such companies, even when that

course of action appeared to be called for by the neces-

sities of the borrower and the requirements of wise

management on the part of the bank itself. Not a few

banks and credit men have regarded them as means
for getting an undue allowance of credit in behalf of

business which they themselves did not consider espe-

cially entitled (o such accommodation. This is another

large (picslion wliicli must eventually be settled on

broad grounds. The point which is now made is that

many of the more up-to-date banks which have been

inclined to study their customers' wants very closely,

have in numerous cases of recent years found it desii*-

able to effect a working arrangement with a concern

organized for the purpose of helping the customer to

obtain access to fields of capital and credit which they

them.selvos were not in position to touch. Under the

best conditions, the bank allows its customer his proper

line oi:' bank accommodation duly secured, and then

directs him with its full knowledge and approval to

the supplementary institutions which are qualified to

take care of his additional credit needs. These may be

finance companies as in the case of the wholesale dealer

in furniture, automobiles, and supplies of various kinds

that are sold on long terms ; or they may be acceptance

houses (discount companies) as in the case of some
branches of foreign trade, or in more familiar fields

they may be private bankers and bond institutions

through M'hom more working capital can be obtained

by the issue of long-term obligations. In any of these

eases, the bank may render a very desirable and most

valuable service to the borrower by diagnosing his

business needs.

Wise and successful business management is seldom

purely selfish. The manufacturer with vision, therefore,

usually finds that in selecting his bank, and in apply-

ing the canons of clioice already laid down he needs

to keep constantly in mind the requirements of the local

community where he is situated. This is not because

he feels any need to be a philanthropist or public bene-

factor, but simply because his business necessarily de-

pends upon the prosperity of those about it. The

working of this principle is seen in connection with the

(juestion of using local banks, whether in city com-

munities or in the country. The business concern that

tlepends upon the public must do what it can to aid

in making the public good buyers; it mu.st, in other

w ords, leave no small part of its funds at those points

where thej^ originate unless it wants to see the sur-

rounding area starved for want of bank credit. The

theater or moving-picture house or restaurant or shop

wants to find itself more and more the center of an

active business community with the resulting demand
and prosperous trade. It will, therefore, act wisely if

it takes pains so far as it can to deposit its receipts in

some bank not too far from the establishment, and sus-

taining direct relations with other business houses and

borrowers in the immediate vicinity. It thus tends to

insure the continued use of the community's funds to

nourish local enterprise instead of diverting them else-

where. In this way, it tends to build up its own future

business, since its success is necessarily dependent

wholly upon the prosperity of its customers. This con-

sideration is quite as cogent where the business has

branches over a considerable area and may leave its

funds for local use or tranfer them elsewhere. The

latter policy tends to limit the capital resources of the

community or locality and is correspondingly unde-

sirable. In brief, the business in making its banking

connections will safeguard its own future best by

leaving its receipts as nearly as possible in the gen-

eral grou]') from which they were originally drawn.

This is a principle that cannot be rigidly pursued by

all businesses but which is in not a few of them^
especially those that appeal to a concentrated group

of customers—almost es.sential.

Local and Trade Competition

In this connection, too, there recurs the question

whether the commercial or manufacturing company

must not take ])articular ]iains to guard itself against

some forms of illegitimate competition that maj' attack

it through its choice of a banking connection. There

is unquestionably a danger of that sort which ought to

be frankly faced. The business house, especially if it

be a large and regular borrower, does not w-ant to be

dependent upon a bank whose directorate includes

active or dangerous competitors. It is not desirable

that the latter should know either the credit policy or

the current position of the house at any given time

and it is often felt, therefore, that the presence of

such directors forbids the choice of a bank which in
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every other way conforms to the standards of selection

that liave been oniinierated. Tlierc is an undoubted

tendency on the part of many banks to attract to their

boards outstanding: fijrures in the eoiiunereial and in-

dustrial world because of the valuable business tiuit

such directors arc able to bring with them. The system

has, however, the defects of its (lualitics because the

incidental effect is to frifriiten away tiic business of tiie

competitors who have just been mentioned. The ob-

jection of the latter to being ovei-looked by rivals is

well-founded, and while it m.iy be overcome in certain

cases through the giving of definite assurance in various

ways that directors who are tiius viewed with hesita-

tion will not be suffered to pos.sess information that

ought not to come to them, it will always more or less

prevent business houses from afliliating themselves

with banks that in every other way are eligible. The
bank must not be a channel through which competitors

may either improperly inform themselves or place

obstacles in the way of others.

As a result of the steady development of the gen-

eral ]irinciples and ideas which have been sketched, a

much more harmonious and uniform develoiiment «i

American banking is being gradually introduced. In-

stitutions are more and more closely adapting them-

selves to customers' needs and tljc latter are more and

more wisely distributing tiiemselves among the banks.

The day of the brass-bound bank with its rather ex-

travagant and tawdry display of marble and fixtures,

its hail-fellow-well-met vice-president and its large en-

tertainment fund for customers is pa.ssing. Modern

iianks sell service and must jirovide the kind and quality

the customer requires. The latter acts wisely if he is

jiot carried off his feet by size or flattery or laxity in

credit at the outset. lie has a need for wi.se and sound

liuaiicial advice, economical extension of borrowing

facilities and specialized treatment of his needs. In

some ca.ses, one of these will prove the controlling or

directing factor that should determine choice, in othei-s

a second or third will be decisive. All will have .some

weight in every case where a selection is carefully made.

The best adaptation of facilities to requirements pro-

duces satisfied and successful bank customers and reacts

directly upon the progress and growth of the bank

itself. It is the highest type of "new business"

development.

Why Not Censor Industrial Wntures?

By E. II. FISH

BUSINESS is changing. We are developing into

cli(iues, each hoping to prey on the great gen-

eral public. Of course we do not mean to prey, lit-

erally, but that is what the great purchasing public

call it.

We are also getting together. I presume there is a

National Association of Kag Doll Manufacturers,

though I do not know its secretary. There are associa-

tions of workers, manufacturers, sellers and every other

organizable kind of persons. Each body is trying to

form a defensive and offensive organization.

In all tins we are forgetting the great public. Some-
one called it the "Great unwashed," but in these days

of mail order bath tubs and correspondence school

plumbers that is hardly correct. What we overlook

is that this great iniblic, now wa.shed. is really organ-

ized even if its members do not know it. The organi-

zation is known as the United States. It numbers up-

ward of a hundred million members, of which about a

third are or can be active voting members. It is pow-

erful enough to crush every little trade, i)rofessional,

agricultural or any other kind of an organization, if

the members awaken.

The Public's Force

Some people are afraid of the manifestation of this

organization. We sa.v that they are afraid of publicity,

of public opinion. It is a great force, but does not

appear unless there is a great emergency. Even then

it is extended over trivial things as well as great. Just

before tlie war public opinion had brought the use of

cigarettes down to college students and a few others. It

had pretty much wiped out prize fighting. The war
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brought both back and
established them in high

social standing.

Will the time come when public opinion will crys-

tallize on .some one abuse and wipe it out? Will it

center on the coal situation and force either or botii

sides to confess and promise to be good? Will it

center on the shoe trade and compel manufacturers to

give up fancy gewgaws and make good, sensible, wear-

able shoes once more? AVill it come down on the rag

doll business and compel manufacturers to put prices

where children can have doll babies without appealing

to a fairy godmother for financial aid?

None of these things seem likely at the moment, and
yet any one of them may happen whenever something

occurs that focu.ses public attention on it. So long

as the coal situation remains a local one. New England
will have to pay luxury prices for anthracite. If. or

whenever, the whole coal industrj' is tied up there will

be enough pressure of public opinion to untie it, but

if the pressure is only sectional nothing happens. The
section must learn to buy lower i)rioed goods and use

them until the cost of the luxury comes down. The
shoe pinches only those few who want sensii)le foot-

wear; so long as the majority want only show they

may cultivate corns at their leisure. Rag doll prices

can be doubled and trijiled without nmch lessening

of purchases.

The one center, however, for all these .sectional com-
jdaints, the class difficulties, is in Congress. If I am
])articularly struck by the high jirices of rag dolls. I

cannot expect to make much headway alone. I can

oidy get a reimtation for being a chronic grouch. liut

if I can combine witii some owe wlio does not like the
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shoe situation and another who is short of hard coal,

we can get our congressmen interested in an equaliza-

tion of prices and possibly we may, in years to come

get some relief.

A Censor for New Corporations

What we are suffering from right now is the lack

of a censor for new corporations. If we were cast

away on an island, a la Robinson Crusoe, with a ship-

load of seed potatoes, we might be ignorant of farm-

ing and plant so many spuds that when we dug the

crop there would be many times as much as we could

eat before the next crop. One j^ear's experience would

give us a pretty good idea of what was sensible. We
would not want to waste the labor to make a bigger

crop than we could use. The same practical viewpoint

would hold with everything else we raised. Let there

be half a dozen families and each would probably raise

its own crops, but if there were a hundred families

the man who had the best luck, or scientific knowledge

of the potato game, would raise all the potatoes, an-

other would raise all the wheat and so on. Each year

it would be easy for these farmers to count the new
arrivals and the funerals and arrive at the proper

acreage.

But the moment we get two farmers raising potatoes

only, then the trouble begins because each may be am-

bitious, and maj' want to raise, and sell, the entire

crop for the community. The moment there is an over-

supply there is a choice of two evils, one to store the

potatoes and try to unload them the next year by
raising a short crop, the other to throw them away.

In practice nowadays, producers get together, store

the crop, and shorten production on that particular

item. Perhaps they put in a larger acreage of corn

and take out a license to make the surplus into alcohol

which will keep without deterioration. When they do

tliis. however, they are legislating for the community,

and that is where tlie one big union, the United States,

comes in, or .should come in, to say what is the neces-

sary acreage to be planted, allowing for drought, flood,

and other uncontrolled items, so that every one will

be fed and no unnecessary waste of labor shall happen.

After the community has grown beyond the first hun-

dreds no one can say for himself alone that there should

be just so many acres of potatoes in the entire world

and that his just proportion should be throe and one-

eighth acres.

What Happens Without a Censor

This same thing applies even moi-e to the product

of our shops. It is pretty well known how many
10 hp. motors of a given type arc used year by year.

Tlie trouble is, who should build what percentage of

that number. I may have been working for one of the

big electric companies. I may find myself on the out-

side some morning, and may rush madly about hiring

a .shop, enlisting capital and making designs for a

superior motor with a shaft a sixteenth of an inch

larger in diameter and a quarter of an inch longer

than any other make in the entire world. There is

no one to say me nav. The National Association of

Builders of 10 hp. 3Iotors may find out about my
activities after I have the capital all invested, and they

may suggest that I change over to an 11 hp. size,

or something of that kind, because the field that I am
stepping into is overcrowded. But they are too late,

cannot have any authority, and their aim is frankly

selfish. At that stage of my development, of course,

it is to be expected that I know a great deal about

motors and am very much impressed with the idea that

thev fear competition and want to scare me away.

What I need, and what the business needs, is for

someone with authority to tell me that the supply was

so-and-so last year, the sales so-and-so, and how can I

expect to get a foothold on a market that will not buy
the output of people who have million-dollar sales

organizations, and ask me why do I not make some-

thing that was underproduced last year.

Of course, a government agent who acted in this

very paternal capacity would need an unlimited supply

of experts who could spread before me, before I began

my organizafion, the facts of the industry as a whole

and let me know what mj' chances of success were.

To reach me before I began operations, he would have

to have so completely inspired the mechanical world

with his fairness and ability that I would consult him.

Such a function cannot be filled l)y a private concern.

Who Need Advice Most

Most of the advice should be given to persons who
have not the money to paj' the cost of collecting the

data on which to base the advice. If I am starting

in business for myself the chances are I have had to

pawn my wife's earrings to get the money for the

last lot of things that I did not realize I would have

to have. I am in no position to pay anyone to tell me
that I am starting in a field in which I have not a

Chinaman's chance. My prospective competitors can

afford to give me the data and the advice but that is

transparently biased and I am not to be blamed if I

suspect that their counsel is tinged with selfishness.

While I might be prevented from going into a

business venture by adverse advice in regard to the

prospects in the field, still I need other advice which

a censor might give me, in at least comparative form.

For instance, what should be my production results,

the effect on my financial management, my sales results,

and the influence of economic cycles ? A counselor who
really understood the basic factors in the field which

I am thinking about would bo able to give me ratios

or percentages to show what I ought to do in order to

build a sound business. It is very possible that with

these facts in front of me I would modify my original

plans even though T did not back out of the venture,

and so construct with loss jirosiioot of disaster.

Counsel of this kind must be real management in-

formation. Many of the basic facts are already col-

lected by departments and bureaus of the government

and by certain jn-ivate agencies. For instance, hiirh

in the list of causes of business failures, ranks lack

of knowledge of markets and lack of proper financing.

Surely the possible usefulness of the censor of new
industrial organizations is greater than that of most

business callings.



Industrial Coal-Handling Equipment
Types, Cai)acitio.s, and A(ia|)tal)ility of \'arious Installations

BY (.EUUCiE E. TITCO.M15
Eastern Branch Sales Manager, The ilcilylerlnterstate Company

THERE are many different types of coal-handlinj;

ajiparatus used in transporting:, storing, and re-

claiming fuel. Some of these are specially

ailapted for railroad work, for coaling freight, pa.ssen-

ger and naval vessels, for use by wholesalers at water-

front terminals, and for large-scale retailers in local

yards. Such types will be omitted in the discussion to

follow, Avhich is concerned directly with equipment ap-

[ilicaiile to the individual itidustrial plant.

One of the simjilest forms of aiiparatus. aside from

the kind which requires one or nu)re hand laborers as

shovelers to feed or remove the coal, is the crawler

tread locomotive crane, the 10-ton size being shown in

Fig. 1.' The crane illustrated here

is einiipped with a 1 cu. yd. bucket at

the end of a 40 ft. boom, and can

travel anywhere within the storage

area because it is independent of

tracks. With this type of crane, lui-

loading can be done at the rate of

40 tons or more per hr., and reloading

to trucks or receiving hoppers is ac-

complished at the same speed. Coal

can be piled to a height of 25 ft. The
cost as compared with hand shoveling

includes wages of crane operator and
in some ca.ses one or two helpers, fuel,

repairs, maintenance, depreciation,

interest on investment, superintend-

ence, and the overliead charges of a

more indirect nature incident to

mechanical equipment. Hand labor,

on the contrary, involves more ex-

pense in direct wages alone per ton

of coal handling than the total of

crane costs, and the heavy overhead

connected with hand labor, almost

always an unknown and neglected

factor in comparative calculations, probably doubles

the actual hand-labor expense.

Fig. 2 illustrates a type of locomotive crane employed

where railroad tracks can be run between points of

delivery, storage, and use of coal. The equipment is

standard gage, and the crane moves coal cars from sid-

ing to storage and from storage to point of consump-
tion, and handles the fuel off and on the cars.

The 20-ton crane in Fig. 2 is used at the Camden
Coke Company. It has a boom fiO ft. long and operates

a bucket of l'-. CU. vd. Index Number

capacity. A special fea- «8 281 Mechanical handling
' « , . ... 621.86:662.65 Coal-handlmg

ture of this crane is its equipment
ability to pile coal to a

height of 8") feet, and to reach the top of hoppers at

close range, accomplished by providing a bend or goose-

neck in the boom a little beyond its middle point.

Co.st of handling is lower with this crane than with

the crawler tread crane in Fig. 1 because the capacity

is greater while the overhead charges are not much in-

creasetl. From (iO to 100 tons per hr. can be handled

with the crane shown in Fig. 2.

Till' iiii'tlincl nt" n-loiiditiir <'"m1 (vmi stoiviL"' i>il'' tn

> The o.ipaoitv of a loroniotivp cniiio is r:ito<l b_v ngrecmont
among crane manufacturers at the load it will lift on a 12 ft.

radius. Thus, a lOton crane ia oni> which will handle a 10-ton

load with the boom raised so that the loail center is just 12 ft.

from the iiivot on which the crane body swings.

Fio. 1 The Crawler Tre.vd Co.\l-H.\ndung Crane

truck is illustrated in Fig. :l. In this case the crane

used is of the standard gage type. 2:? tons capacity, and

using a I'o cu. yd. bucket on a boom of "lO ft. radius.

Coal can be piled to a height of 35 ft. While the size

of this equipment makes it possible to handle from 60

to 100 tons of coal jier hr. this rate is not attainable as

an operating schedule where trucks are used, on account

of their limited capacity and the interference of the

vehicles with each other. Where reloading is done on

ears, however, the full rate of handling is pos.sible.

Where larger (|uaniities of coal are to be stored and
where the storage areas are of considerable extent a

crane of greater capacity is requircil. Fig. 4 shows a

broad-gage crane running on four tracks. These cranes

are commonly made for a rail spread of 16 to 24 ft.

79
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Fio. 2 Standard-Gage (Jkank uiiii l.u>>.^^,.^KlK J;uui

barge. A view of this pier as it lool^ed

during: the later stages of its erection

is shown in Fig. 6. Concrete end,

side, and partition walls retain tlie

coal and enable it to be piled to a

considerable height. Through the

middle extends a concrete trestle on

which are mounted rails to cari-y the

inner legs of two large bridge tram-

ways or unloading bridges. The
outer legs run on similar rails on the

outside retaining walls.

A view of the completed coal-

handling system at the Victor plant

is shown in Pig. 7. The traveling

bridges carry an overhang which ex-

tends out above the coal pockets 'in

the barges. Coal is raised by means

of a bucket, run in along the bridge

and back to the desired point of

dumping, and piled as high as the

tramway clearance and angle of re-

pose of the fuel will allow. The rate

The purpose of spi-eading the base in

this fashion is, of course, to provide

counterbalance for the boom and

bucket. The boom is 100 ft. long. It

carries a clam-shell bucket of 51/2 cu.

yd. capacity and will handle 200 tons

of coal per hr. Due to the long reach

two methods of storing are possible,

one in circular jiiles and one in rec-

tangular piles, the possible height

being 55 ft. Anthracite coal may be

stored at this height but bituminous

coal should not be .stored higher than

40 ft. on account of the danger of

spontaneous combustion. The ability

of the crane to reach a height of 55

ft. makes it suitable for use at close

range to dump into high overhead

hoppers.

A closer view of a rope-reeved clam-

shell bucket is given in Pig. 5.

This particular bucket is of 11 cu.

yd. (300 cu. ft.) capacity, and is used,

of course, only in very large plants,

where it can be mounted on a trav-

eling bridge. A common range of sizes runs from

3 to 5 cu. yd. Buckets of this type will handle anthra-

cite and bituminous coal in any form, in fact, any

loose, lumpy, or fine material. They are frequently

applied to ore and limestone handling. (See also

Pig. 10.)

Large industrial plants are often situated on a water-

front where raw materials and fuel can be received in

boats or barges and freight and handling charges on

vast quantities of sujiplies are considerably reduced.

The Victor Talking Machine Gompairv';-located on the

Delaware River at Camden, New Jersey, is one ex-

amjile of a plant so situated. To supjily fuel to the

power plant, which is at the water's edge, a large coal

storage pier has been built to receive shipments by

Fio. 3 Lo.adinq Coal FROii Stokagk Into Trucks

of handling for each crane is 100 tons per hr. Under

each crane a total of from 15.000 to 25,000 tons of

coal can be stored.

A sjiecial feature of the installation is the fact that

the pier floor has been built at a level with low tide.

The side walls are water-tight and considerably higher

than high tide level. At Philadelphia the range of

tides is about C ft. In tlie side walls are flood valves

so that in case spontaj'cous combustion causes a fire

the bottom of the coal piles can be submerged to ex-

tinguish the fire. If necessary, water can be pumped
into the storage .space to the height of the retaining

walls.

Another kind of crane developed for waterfront de-

livery of coal is shown in Pig. 8. This crane, (two are
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lii;i)Ai' i.Iai.k Tm'l or Coal 11a; -i; wnu I'll I yi\ Jiixi>.

openitins in the iiietiire). is known as the travelin<r

or unloadin'T tower type. It has a lioist which extends

out over tiie barjie or vessel and carries the unloadinor

bucket. The bucivet in the picture has a capacity of

114 cu. yd. and enables the crane to handle 200 tons

of coal per hr.

In the ease illustrated the coal is dumpeil into receiv-

ing; bins mounted on the crane. Cars are run under-

neath these bins antl are filled by discharge hoppers

spaced at track intervals. From this point the ears

then may be taken either to the storage yard or the

boiler-hou.se wliere tiiey arc unloaded by bottom dump-
ing on a trestle or into a hopju'r. by locomotive crane,

or by overhead traveling bridge, according to the equip-

ment in any particular plant.

An 11 Cv. Yd. (.'lamShell BiiKKi

The installation of the receiving bins as a storage

medium l)etween boat and cars is an economy. Those

in the picture hold about two carloads of coal. If the

crane dumped directly into ears, additional travel

would be necessary with each bucket load, increasing

as successive ears were filled. As the buckets operate

very fa.st. a needless loss of time would result from

moving the cranes with each hoisting operation. Crane

movement, of course, could be saved by having an en-

gine attached to the train of cars to pull an emi)ty

underneath as soon as the preceding car was filled. The
cost of operating a locomotive, and the imiiossibility

of having enough length of track for this method on

the average pier running out into the water, eliminates

the scheme from consideration, and leaves only the

overhead temiiorary storage bin plan available.

As will l)e noted from the photograjih the crane and

its receiving bin are mounted on structural steel frame-

work, and the whole device runs on tracks so that it

can move to any position neces.sary to give access to

the hold of a vessel. The runways for the hoist can

be raised up so tliat they will clear the masts of a boat

when the crane or boat is moved. The operating posi-

tion is the one shown in the photograph.

At first glance it may appear that the clearance l)e-

tween cars and crane is excessive. However, gondola

cars are higher than those shown in the figure, and,

in addition, the wharf in many jtlants will be utilized

for loading or unloading freight in box cai-s. so that

the height of the crane must be sufficient to clear such

rolling stock when it has to be run beneath the crane

to gain access to a ves.sel. Tiie clearance must also

be allowed in order to avoid collisions with the stacks

of yard locomotives.

In some very large plants it is necessary to handle

coal in great (piantities and an extensive system is re-

quired. Where these jilants are located on railways

instead of waterfronts all the coal is received in cars.

I'nloading by any of the devices previously described

is too slow and by comparison too costly. If trestles
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Fig. G View- of Coal Storage Pier When Under Construction at the Victor Talking Machine Company Plant

are available at storage points bottom dumping can be

employed. But the ordinary car has no dumping facili-

ties, and even \vheu bottom dump hopper cars are

received considerable time and labor is nece.s.sary to

empty them.

The system illustrated in Fig. 9 will overcome all of

the.se objections. Railroad cars are run on a large roll-

over frayiework and then raised and turned over, being

automatically clamped during the inversion, and dis-

charging all of their contents at once onto a broad chute

forming one side of the tilting mechanism. Guides at

the end and middle turn the coal into suitable channels

of flow and the whole mass falls into a large, specially

designed, transfer car for removal to the .storage point.

If however, the fuel is for immediate consumption, it is

dumped from the cars directly into a receiving hopper
underneath where the transfer car stands in the pic-

ture, and is carried by belt-conveyor to the boiler-

room .

The difficult}' of distribution at the storage point is

overcome by the special feature used for dumping. A
series of discharge doors, covering almost the entire

length along each side of the car, and opening toward
each side of the track, chute the coal well out, and it is

then handled by traveling bridge to the storage pile,

as shown in Fig. 10.

Car dumpers em]ity a car of from .lO to 100 tons every

6 min., which is sufficiently rapid to keep up operations

steadily. Where car dumping is used to load barges

and vessels the rate of handling approaches one car

per minute. At the Baltimore & Ohio coal pier, Curtis

Bay, Baltimore. 40.804 tons have been handled in 20

br. b}- two dumi)ers.

The car dumper, of course, finds its chief use at
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Fig. 8 Unloading Tower fob Water-Fbont Plants

shipiiin^ tci-iiiiiKils win-re coal is discharged into bar;jrcs

for waterfront delivery to larpre retailers, and into

vessels for fueling or for export to distant points.

Fig. 10 illustrates what is really the usual method of

handling coal in large industrial plants. The crane

shown is of the traveling or unloading bridge type

previously mentioned. In many eases it is employed

to handle sand, limestone, ore, and other bulk materials

in addition to coal.

Such cranes are built in spans ranging from 100 to

300 ft. At each end overhangs provide for access to

either railroad ears or storage bins,

wliile the space between the uprights

is utilized for piling the fuel. The

clearance underneath the crane can

be made of any desiretl amount but

is not usually carried beyond a piling

height of 40 ft. When bituminous

coal is stored fires are likely to break

out occasionally if chemical action

occurs and the resultant heat is not

carried away. Hence, if coal is

heaped excessively higli, a large

volume may have to be handled to

get at the burning seetiijn.

Unloading bridges are usually oper-

ated at a rapid rate. One trip per

minute is about the average for tiie

bucket. Smaller size buckets ranging

from 3 to 5 cu. yd. ea]>aeity are the

general rule, although some running

as high as from 7 to 11 cu. yd. are

in operation. However, tlie latter are

employed in part for liandling ore.

limestone, and similar materials, and
usually unload from boats or barges.

Taking the approximate average

weight of bituminous coal at 50 lb.

per cu. ft., the capacities in tons per

hr. of buckets used in unloading coal,

and making one trip per mimite, are:

3 cu. yd. bucket, 120 tons per hr.

5 cu. yd. bucket, 200 tons per hr.

7 cu. yd. bucket, 280 tons per hr.

1 1 cu. yd. bucket, 450 tons per hr.

For unloading coal from cars into

boiler-houses or storage areas we
jiave, therefore, the crawler tread

crane, the standard gage crane, the

wide gage crane, the traveling bridge

and the car dumper. For unloading

from barges or ves.sels we have the

standard gage crane, the traveling

bridge and the unloading tower. In

addition, where trestles are available,

or where a storage bin adjacent to the

boiler-house is equipi)ed with a hop-

per, either with or without auxiliary

bucket elevators, conveying belts or

the like, cars can be discharged

directly by dumping.
Little can be said about the cost

of hamlling coal. Few figures have

been collected from industrial plants because in most

])laees coal lian<lling is only one part of the work

a.ssigni'd to the meclianical equipment installed. Crane

costs may be known. l)ut what portion of them should

be a.ssigned to coal handling is uncertain.

In cases where cranes or other handling devices are

in use entirely for serving fuel requirements we verj-

often find that the ma.jority of ai)i)lieations are in

wholesaling or retailing terminals, freight and naval

coaling stations, and the like. Figures from these

sources are not of much use to an executive in an indus-

FiG. S> Car Dimpisi; is ax I.vpistkial Tlant
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Fii!. 10 Tkaveling Bridge tor Large Scale Coal-Handling, Used for Car or Bridge Delivery

trial iilant, because the quantities involved are propor-

tionately too large.

Another factor enters in which, perhaps, is unfamiliar

to many who are not in daily contact with the actual

operation of handling equipment. Automatic machinery

of many kinds runs at a practically constant rate and

a large portion of it requires little more than average

skill in attendance. The output of material handling

equipment, on the contrary, depends to a great extent

upon the men who operate it.

In the absence of exact figures it can be stated with

assurance that the cost per ton for handling coal by

suitable mechanical equipment, in a plant using 10.000

or more tons of the fuel annually, is only from one-third

to one-eighth as much as by hand methods when all the

overhead charges actually involved are added to direct

labor costs in comi)aring the two methods.

Approximate calculations for the standard gage

crane, Fig. 2, on a daily basis, are as follows, although

many factors an- subject to wide variations:

Capacity per day of 10 lir 500 tons

Fuel, 1 ton of coal $5.00

Operator's wages 8.00

Fireman's wages 6.00

Helper's wages 5.00

IJurden on direct wage (150 per

cent) 28.50

Oil and supplies 2.00

Interest on investment ($10,000

at 5 per cent ) 1 .fiO

Taxes, insurance, etc. ($10,000

2V2 per cent) 0.83

Repairs and upkeep ($10,000 at

21/2 per cent) 0.83

Depreciation and obsolescence
($10,000 at 5 per cent) 1.66

• Total $59.48

Cost per ton of coal handled $0,119

Calculations for the broad-gage crane in Fig. 4 are,

on a daily basis

:

Capacity per day of 10 hr 1800 tons

Fuel, 3 tons of coal $15.00

Operator's wages 8.00

Fireman's wages 6.00

Helper's wages 5.00

Burden on direct wages (150 i)cr

cent) 28.50

Oil and supplies 3.00

Interest on investment ($45,000

at 5 per cent) 7.48

Taxes, insm-ance, etc 3.66

Repairs and upkeep 3.66

Depreciation and obsolescence.... 7.33

Total $87.63

Cost per ton of coal handled .$0,049

Calculations for a traveling bridge crane as shown

in Fig. 10, and equipped with an 11 cu. yd. bucket,

are, on a daily basis

:

Capacity per day of 10 hr 4000 tons

Electric current at .$0,026 per ton

of coal $104.00

Operator's wages 8.00

Oiler's wages 6.00

Burden on direct wages (150 per

cent) 21.00

Oil and .supplies 3.00

Interest on investment ($200,000

at 5 per cent) 33.00

Taxes, insurance, etc 16.50

Repairs and upkeep 16.50

Depreciation and obsolescence.. 33.00

Total $241.00

Cost per ton of coal handled $0.06



Co-ordination of Production with Sales

for Oil Companies
By E. <;. HEYXOLDS

TllK imrposc of a methnil for the co-onlination of

iniuliietion and sales in integrrated oil companies

is to establish a proirrani whieh will be useful

in kinfr-distance plannin^r; to provide a convenient

basis for predcterniininj; consumption and surplus

production : and to puide the manafrenient in disposinj;

of the surplus production of the refinery to greater

advantapre.

Tiie detailed classification of the multitudinous by-

l^roducts obtained by refininpr a barrel of crude oil is

too extensive for the successful development of co-ordi-

nation. In order to simplify the use of detailed classi-

fication peculiar to the oil industry and to "rain a clearer

perspective, the refinery output has been divided in

this way (Table 1) :

TABLE 1. BASIC PRODUCTION OPERATION'S

1. Gasoline

2. Kerosene

(a) Long-time burning oil

(b) Stanflard white

3. Gas and fuel oil

(a) Under 20 deg.

(b) Over 20 deg.

4. Lubricating oils

(a) Paraffin over 180 deg. viscosity

(b) Paraffin under 180 deg. viscosity

(c) Spindle over 180 deg. viscosity

(d) Spindle under 180 deg. viscosity

(e) Cylinder filteretl

(/) Cylinder unfiltered

The marketing of the major products which ulti-

mately assume, througii the jiroccss of compounding

and blending, a variety of trade names, is confined to

the domestic. A. and export, B, departments and

one wholesale department. C. \Yith the exception of

gas and fuel oil. most of the major jiroduct.s for which

the character of the demand can be approximately pre-

determined find iin outlet through the two retail de-

partments, as will be described later.

The wholesale department. ('. which also functions

as a buffer, furnishes an outlet for surjdus production,

and commitments are made for large shiimient-s several

months in advance. It is a function of the wholesale

department. C. to dispose of the unsold quota of the

domestic. A. and export. B. departments by ne-

gotiating in the open market for the best obtainable

price, as well as to sell petroleiun products at whole-

sale. A study of price trends of petroleiun product.s de-

termines the amount of stock to keep on hand, since it is

the primarj- object of the management to bring the pro-

duction and sales dei)artments into co-ordinate develop-

ment, and thus to in- Index Number

crease the accuracy of ex- 338:665 Oil Industries. Economic

ecutive forecasting as to
production

,, . .- „„„,. 658.808 Sales analysis
the reqiuremcnt oi each.

Before sales can be predetermined by the manage-

ment and translated into quotas for the retad depart-

ments, a physical measurement of the i)otential gallon

consumption in the distributing territory—a market

analysis, adjusted for yearly growth—mast be made.

P'orfunately for the oil industry, registration figures

for automobiles and trucks offer an excellent index for

determining demand for ga.soline and motor oil. At

this point it is especially interesting to note that all

previous production records of cars and trucks were

smashed during -May 192:?. setting a new monthly

record of 393,000 cars and trucks. Since fuel oil and

kerosene are not susceptible to precise measurements,

future requirements must be judged in large measure

on the basis of past experience.

After the size of the market for petroleum products

is a.scertained, the next step is to estimate the percentage

of actual business which may reasonably be expected

from the total potential business. Pa.st performance

furnishes a valuable basis for establishing this per-

centage. And, if improvement in business conilitions

seems likely to continue, an increase over the previous

years' performance may be expected, in addition to the

results accomplished by accelerated sales effort. The

condition of company marketing equipment, the char-

acter of the market for refined product.s. and the

efficiency of the sales organization are also considered

in determining a proper quota.

Philip II. Smith, in an article entitled. "^larket

Research Increases Motor Truck Sales,"' says:

The method of adjusting territorial sales quotas is much

the same as that used in setting production schedules. For

the most part they are based on previous sales perfonnance

and to that is added what the sales managers think they can

do in the coming months or year in the way of improvement.

Often there must he more adjustment to fit a pre<leterinineil

production sehwlule. In short, the de«-ision is left largely to

the sales managers or manager and then adjustment is made

with production.

Setting the Production Schedule

The quotas or predetermined sales for the domestic.

A. and export. B. departments, jirovide an excellent

basis upon which to plan or schedule refinery opera-

tions for the year. With refinery operations scheduled,

contracts for crude oil can be judiciously placed. As a

result a large fraction of giu\sswork is eliminated be-

1 Automotive /ndiufriV.*, Juno 8, \922.

85



86 Management and Administration Vol. No. 1

cause plans rest upon physical measurement of the

market translated into quotas for the domestic and
export departments.

To quote further from Mr. Smith's article:

An efificieut, accurate production program cannot be set

vvithcmt -some knowledge of potential and actual demand. It

can be approximattd in many cases but no amount of confi-

dence in the superiority of "our product" or the collective

judgment of executives can take the place of a scientific

study of actual demand.

Most frequently the method employed is for the sales

manager and production manager or other executives to get

together and set a production schedule based on their judg-

ment of what they think they can dispose of through their

selling organization. Territorial sales quotas must then con-

form to the factory schedule.

In the development of the production schedule, it is

nece.ssary to provide a safety margin to absorb spot

orders and contingent contracts made through depart-

ment C. It is one of the functions of the co-ordina-

tion technique to provide this dejiartraent with a sen-

sitive guide which will embody price, production, and
consumption variables and which will serve to aid deci-

sion to build up or draw upon stocks. For the pur-
pose of obtaining a long-range picture of the avail-

able production for the wholesale department, C,

estimated requirements of domestic. A, and export
departments, B, are subtracted from estimated
]iroduction.

The method of advance planning is indicated bv
Table 2:

TABLE 2. AXNUAL ESTIMATES

Thousand

of Barrels

Gross production schedule 590,000

Increase in production schedule 10,000

600,000

Stocks at beginning of year 100,000

Total 700,000
Dep't A quota 270,000

Dep't B quota 95,000

Dep't C rpiota 260,000

625,000

.Stocks at end of year 75,000

In addition to establishing a number of barrels of oil

available for department ('. there must also be con-

sidered the monthly adjust nii-nt to stocks. The adjust-

ment when ])rice trends are upward is toward stocks

of maximum size and just before a decline in i)riees

the adjustment makes for jiropo.sed stocks of minimum
size. If the management believes that overi)r()duetiou

of gasoline will be extended to excess, it can adopt a

]>oliey of carrying minimum stocks of that iiroiluet.

Conversely, if the outlook for gasoline becomes favor-

able toward the last quarter of the year, a policy of

building up .stocks is pursued.
In the article previously quoted iMr. Smith wrote:

A knowledge of liusiness cycles is also of piiinnry inqmr-

tance. Market research will he incomplete and inaccurate

unless the existing phase of the business cycle is known and

applied to the data at hand. This means that we must know
we are on the down-grade or up-grade of business activity.

Adjustment of Estimated Production and Sales

Proposed .stocks may be atljusted to the flexible fac-

tors of the situation from time to time.

Attempts to estimate future productions and sales

may be expected to embody some errors. Sales cannot

be predetermined to the last gallon. In order to cor-

rect the resultant errors arising from estimating pro-

duction and sales, the quota established for, the whole-

sale department C, is revised monthly to conform with

the physical inventory, thus insuring quotas of con-

siderable accuracy, and delimiting to one month
errors in estimating.

Interpretation of the Revised Quota

When interpreting the revised quota, however, the

department executive knows that it delimits to one

month the possible errors in estimates of surplus pro-

duction available for his department and that it is

evolved from proposed stocks. Therefore, a lowering

or raising of the amount of stock that it is proposed

to have on hand at the end of the month automatically

affects the revised quota, or stock available for the

wholesale department C.

For instance, if another department falls short of

its quota, department C must make corresponding sales

in the open market at the best price obtainable. On the

contrary, if departments A and 15 oversell their quota

it reduces the available stock for C, The problem, then,

for department C is to foreca.st the oil available for

sale. Table 3 shows the method of calculating the

revised quota or oil available which ajipears in

column 7.

For the puri)ose of a clo.ser check on the o)ieration

of departments A and B, a weekly statement of invoice

.shi])ments is prepared, .showing weekly the percentage

of quota reached.

Types of Records Necessary to Execute the Plan

In carrying out the plan established, use of the Gantt

]n-ogress charts is made. A series of Oantt progress

charts, one for each major product, should be ])rei)ared

for the purpose of showing the progress of the pro-

duction and sales program. As the record of actual

sales and production of finished products is obtained,

it is ])lotted against the quota or plan, so that the

chart affords a convenient means for visualizing the

]dan for sale operations. Reference to Fig. 1 shows

the advance made in the execution of the plan at the

end of April. Provision has been made for a monthly

adjustment of the ]iroduetion sehedide to conform to

the crude ]uirchase and delivei-y ju-ogram. The dotted

line indicates the finished stocks of ga.soline on hand

at the first of the year. Finished .stocks at the first

of ]\Iay are represented by the difference between the

cumulative production line and the heavy cunudative-

sales line. A composite picture of all sales is repre-
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of month will enter into the revised quota for depart-

ment C, for the month of May. At first glance one

maj- be confused by the length of cumulative lines

of departments A and B. One must bear in mind, how-

ever, that these lines are plotted in percentages of quota,

whereas the total sales lines are plotted in percentages

of production.

Table 4: has been designed so that the cumulative

figures required for the progress charts maj' be easily

TABLE 4. WORK SHEET FOR PROGRESS CHARTS
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seven- maladjiLstment would have disclosed to the

executive the inevitable slump which occurred in that

year, thus providing him with an oi)i)ortunity to pro-

vide storage for the subsequent purchase of crude oil

at low jirices.

Tendency of Prices

Jlajor movements of prices may be traced plainly

enough by the oil man who devotes patient attention

to a study of the situation. Fig. 2 compares relative

prices of petroleum products plotted against the price

level of all commodities as determined by the U. S.

IJurean of Labor statistics index number and shows

the diversity of the fluctuations of refined products

about the general price level. An outstaniling feature

of the chart is the tendency of prices, both of crude

oil and refined products, to remain longer below the

general jn-ice level than above.

In an address = delivered on April 12. 1923. by Roy

15. Jones, President of the I'an-IIandle Producing and

defining Company, at the convention of the Western

Petroleum Refiners Association held at Galveston.

Texas. Mr. Jones said : "It seems to me that we should

regulate our output to siiit our storage facilities and

market reipiirements and at least realize our cost from

our products. I know that many of us, if not most of

us, have at times operated at a loss and have made

no attempt to regulate our output to seasonable de-

mands. When such conditions obtain, many small

refineiN curtail the run or cease operations altogether."

Regulation of Refinery Operations

The i)roblcm of financing is intimately related to an

inventory jiolicy. Taking advantage of i>ricc fluctua-

tions is frequently hampered by contracts which must

be made in advance, particularly in competitive bidding

for high-priced crude. A refusal to accept the high-

grade crude of the numerous indeiiendcnt ]iroducers

will divert their production into the hands of com-

petitors who are always ready to insure for themselves

a stable sui)ply of raw material. Crude cannot be pur-

chased at the whim and fancy of the refiner, unless

high jiriccs are paid. Losses, however, can be mitigated

by placing contracts either during times of low prices,

or on the eve of a rise in prices. In addition, stocks

in excess of immediate requirements may be sold in the

open market and rcinirchased at lower |)rices. In the

falling market for instance. hand-to-mo\ith buying pre-

vails and erudi' is easily purcha.sable in necessary

(piantities.

The ad.iusi incut of refinery operations to a fluc-

tuating demand for refined products presents a vital

problem to the management. The sooner and the more

accurately the demand can be measured in advance,

the better is the position of the management to contract

at advantageous jirices for crude oil. ^Many oil com-

panies together with industrial corporations suffered

severe losses due to decline in demand, and the sharp

falling of prices in 1921. The severity of this depres-

sion has not been wholly forgotten and a quite natural.

I .Vnfi.imi; Pitrohum \,us. April 1 «, 1023.

conservative behavior on the part of many oil execu-

tives now prevails.

Now, unless the refining schedule has been attuned,

both as to supply of crude and refinery equipment, a

sharp acceleration in demand may influence the sales

departments to assume obligations which the company

cannot profitably meet. It may become necessary to

go out into the open market to purchase refined prod-

ucts, the price of which reflects the excess co.st of

refined products based upon the prevailing price of

crude and labor cost. Entering the period of falling

prices with a large stock of petroleum products, manu-

facturetl from high-priced labor and crude, results in

financial losses that more than offset the hundred and

one economies that may have been instituted. Obviously,

it would be better to sell petroleum products slightly

under the market than to hold them for a sharp

recession in jirices and consequent los.ses of greater

magnitude.

Objections to Adapting Policies to Price Fluctuations

One of the most serious objections to adapting pol-

icies to take advantage of price fluctuations is the

matter of financing the building ui) of inventories and

physical expansions in periods of depression which

result in a low cost of operations and wider profit

margin. Storage capacity for huge inventories must

be provided. Jloney tied up in stocks, to be profitable,

must be compensated by an increased realization. Also,

additional risk through the po.ssible lack of transporta-

tion facilities must be weighted in considering a fixed

policy.

Above all. full utilization must be made of the best

available information which will throw light on the

future movements of prices. The tendency of the

larger producing pools to decline in output and the

ever-shifting sources of crude supply interject a factor

of stabilizati(m into the continual gyrations of oil prices

which may support a gradiially upward trend in the

face of a declining demand.

Co-ordination of Production and Sales

Successful co-ordination of production and sales in

integrated oil industries may be obtained by:

1. Analysis of the size and character of the market.

2. Economic studies forecasting the trend of the poten-

tial market.

:?. Predetermination of what the sales performance

should be. or establishment of quotas, based upon

I)hysieal mea.surement of the market.

4. Setting a production schedule to conform with pre-

determined sales.

."). Basing purchase program of crude oil upon produc-

tion schedule.

6. Developing a device for making monthly estimates

of surphis production and the regulation of its

disposal to fluctuations in prices.

7. Providing records which w ill reflect the progress of

refinery operations and department sales.

8. Studying price relationships.
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The Banker's Business Service

MK. WILLIS, in an article appearing elsewhere in

^Management and Administration, points out

the conditions which should govern the selection of a

bank. In practice such a selection is visualh" happy-

go-lucky. A friend is in a bank, an acquaintance

recommends a bank, or perhaps a bank is near at hand,

and. without investigation or any special consideration

an alliance is made—if the bank is willing.

The results of this haphazard method of selecting a

bank are not usually disastrous. In some eases the plan

Avorks well. In most cases, however, it means the less

of banking assistance and facilities that might be of

veiy great value.

For instance, a garment manufacturer in the

domestic market may "couple up" with a bank
specializing in foreign trade. The manufacturer

thereby secures a bank of deposit and may .secure a fair

line of credit, but he cannot avail himself of the special

facilities for export trade offered by his bank, nor does

he receive the attention and help that a better selected

bank could offer.

Then again, from the standpoint of size, the "se-

lected" bank may be .so large that it takes but little

interest in the small concern, or it may be so small that

the legal limit on its loans prevents it from giving its

depositor the credit to which he is entitled.

One common cause of this carelessness in the selec-

tion of a bank is the failure to appreciate the important

part banks play in modern business. This is true more
particularly of the smaller concerns. Their immediate
need is a ])lace to deposit money. Almost any modern
bank is good enough for this, and the first bank that

offers is taken—the other functions of the bank are

ignored. Then when other service that a bank might
give is needed, it. perhaps, is not forthcoming because

the selected bank does not cover that field.

The modern bank is not only a place of deposit and
an agency for the extensi(m of credit but, for his

depositors, the banker him.self is an interested counselor,

guide, and friend. He is able to analyze a financial

statement, to jioint out what should be built up and
what should be cut down. lie is able—or should be
able—to point out too small a margin of profit or too

large an expense burden—to show where and how bills

may be discounted to advantage, to suggest a better

handling of credit. In sliort, jiroperlj' used, the bank
Avithout expense to him places at the di.sposal of the

business man a .service that he could hardly fin<l

elsewhere.

One j)oint that cannot be tot) strongly ciniihasizcil is

the fact that a "misfit" banking connection which may
operate fairly well under ordinary conditions is liable

to break down in times of trouble—just when it is most
needed—and bring disaster. In this, as in all financial

matters, care must be taken before the event. If not

clone then it is usually too late.

Mr. Willis' article describes in considerable detail

the assistance that the modei-n bank can offer its

clientele. He also explains, as already stated, the con-

ditions which .should govern its selection. The article

will well i-ejiay a careful study.

The ( ycHcal Trend in Industry

FriiTIIEK improvements in the department on

Conditions and Prospects in Business and Indus-

try have been put into effect with the publishing of

the present i.ssue. After gathering and weighting

statistics on most of the charts which had not thus

far been corrected for seasonal fluctuations. Dr. Haney
has made adju.stments which eLLminate seasonal varia-

tions and give the curves added significance. They are

now true indicators of cyclical trends in all cases

where data are available running back a sufficient num-
ber of years to insure a reliable basis for such a

correction.

For instance, retail trade is brisk during the season

leading up to Chri.stmas, and curves showing sales

totals in actual dollars, or direct index numbers, reach

peaks which may not after all indicate comparative

growth over previous months. Business men desire

to know whether trade has shown an actual develop-

ment due to a real upward trend, or whether the sea-

sonal advance hides a tendency which is downward.

To the charts showing the employment situation and

wage variations have been added curves for the .state

of Wisconsin. Previou.sly the figures were given only

for the United States and the state of New York. Since

llie data from all three sources are most carefully com-

piled, the additional curves will jirove to be excellent

indicators to compare the Jliddle West with the East

and with the country as a whole.

Interest in ^Management

MAXAGEMENT WEEK, 19'2l2. was i)ro.iectcd as a

hopeful experiment and fulfilled in large measure

the expectations of its ])romotei's. In fact the sub-

stantial success secured warranted the plans for Man-
agement Week, 1923. A review of the meetings held

forces the conclusion that at no time in tlie past has

there been so much interest in tliis sub.ject as prevails

toda.v.

Some 40 sessions were held in ncarl.v as many cities

stretching from Boston to Portland and Seattle, and
from Jlinneapolis and Duluth to Birmingham and
Atlanta. Five societies co-ojierated in jireparing the

])rograins and securing the attendance. But many
other organizations aided, as Rotary and Kiwanis
Clubs, and the faculties of engineering schools.

The presence of business men was a feature of the

gatherings.

The topics discussed were nearly as widespread as

the locations of the meetings. The measurement of

90
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management, personnel management, industrial legis-

lation, aeeounfing. the banker and management, stand-

ardization and management, are tyi)ieal. Others were

more specific as "Foundry Management," "Industrial

Management as Applied to Steel Plants," and "Cost

Accounting in ("ement Manufacture."

Those who have been doubtful over tlie progress

which good management has been making in Amer-
ican industry .should take heart. When a topic grips

all parts of tlic country, appeals to engineers, manu-

facturers, business men, ami educators alike, and brings

forth such a variety of treatment real interest has been

aroused.

Manwgemext and Administration congratulates all

who ha<l anythintr to do with Management Week in

1923, and hopes that early plans may be made for 1924.

A project so large in it.s idea, so far flung in the execu-

tion, requires management of a high order, and a policy

worked out months in advance. May every major in-

dustrial center in the l.'nited States particijiate in

^Fanagement Week this year, thus advancing the con-

trolled operation of our indu.strial enterprise.

The Administration of (General Motors

EXECITIVES in big concerns are keen to keep

pace with latest developments in the control of

large-.scale production, while the men responsible for

the management of smaller industrial enterprises are

continually on the alert for ideas and methods that

will ultimately land them and their organization in the

select company of the "big fellows".

The obvious hunger of American industrial execu-

tives for "exjierienee articles" is easily diagnosed.

From theory, unrelieved an»i unsupjjorted by practical

application, thc.v turn to the personal testimony of

men actually busy on the job, feeling that one page

telling how the thing has been done is worth a dozen

on beautiful theories as to how it ought to be.

In view of this demand for articles telling frankly

and in adequate detail how difficult problems of man-
agement have been wrestled with and solved, a number
of executives connected with the jn-esent management of

General Motors Corjioratiim have agreed to share with

the readers of this i)ublication their experience in the

"tuning up" of a great modern industrial corporation.

As is well known. General Motors is from every

point of view one of tlu^ outstanding ind\istrial devel-

opments of today, embracing -V-l manufacturing organi-

zations, 28 sales companies, and 10 miscellaneous units.

The combined a.s.sets of the 71 units amount approx-

imately to a half billion dollars.

The General Motors series l)egins in this issue with

an article by Alfred II. Swayne, Vice-President of

General Motors Corporation, who is in charge of tiie

banking relations of the organization. This first

chapter of the story of admini>trative control in Gen-

eral Motors, uiuier tiie title "' Mol)ilization of Cash

Reserves," is concerned with the vital matter of work-

ing ca])ital. It tells how. by making money more fluid

than ever before, the corporation has reduced its

"float" from ten millions to about four, with a con-

siderable interest saving.

In addition to this notable achievement of economy

in tiie use of workinjr capital, the present management

of General Jlotors has also materially reduced the loss

of time and money formerly involved in transactions

between the various units of the corporation. Still

other savings have been effected by cuttin'^ down the

number of contingent accounts, such as petty cash and

other small funds, comparatively insignificant in the

unit but ver>' significant in the aggregate.

In addition to Mr. Swayne, Vice-Presidents Donald-

son Hrown and C. S. Mott. and E. Karl Wennerlund.

Head of the Department of Factory Organization, are

among those who will contribute articles to the series.

A few of the topics to be di.scussed will be the gen-

eral plan of financial control; the theory of price

determination; the staff organization by which the

interests of the various units are correlated and har-

monized ; and the method of materials control, which

is on a quantity rather than a money basis.

General Motoi-s. since its organization, and particu-

larly since its reorganization, has held the interest of

the average American as few of the large industrial

combinations have been able to do. Just now the cor-

jioration, because of its recently announced plan for

uiiinagerial jirofit-sharing through stock ownership, is

'in the public eye" to a remarkable degree. It there-

fore seems likely that the General ilotors .series in

Management and Administr.\tion will receive the

attention, not only of the industrial executives for

whom it is particularly intended, but of many gen-

eral readers as well.

Management Advantage

THE term "mechaniciil advantage" is familiar to

all who are concerned with machinery. It refers

to the multiplication of a given force through an inter-

mediate mechanism to many times its original value.

One potuid acting on a lever arm of 10 ft. will coun-

terbalance 10 lb. on a lever arm of 1 ft.

"Management advantage" is a term suggested to ex-

plain a similar performance in the field of industrial

operations. Leaders in the business world have in-

variably succeeded in putting across big programs of

development by building and using the intermediate

mechanism of organization. Groups of expert assist-

ants accomplish result.s absolutely impossible for one

man alone. These men. in turn, multiply their powers

manifold by dividing the duties allotted to them among

capable subonlinates. At the final end of each line of

autliority are those who actually perform the separate

details of work, many thousand times as much as can be

accomplished by the ma.ster mind of the enterprise as an

individual.

In addition to organization the exectitive has at his

disposal other mccluinisms which increase his powers

tremendously: management methods; financial control;

engineering, ]>roduction. and sales programs; charts and

records and a multitude of time- and labor-savinir de-

vices are a few of the many elements which the bu-^iness

genius combines with the human part of liis organiza-

tion l)y intelligent selection and application to form

the com|>lete mechanism for carrying out his compre-

hensive plans.
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Codes of Office Management

THIS letter, of particular interest to office man-

agers, is from the Secretary of the National Asso-

ciation of Office Managers, whose business connection

is -with the Retail Credit Company, Inc., of Atlanta,

Georgia.

Editors of ^Management and Administration :

Two of the most illuminating addresses at the recent

convention of our Association held in Detroit were

by B. F. Young of the New York Telephone Company

aiid Harry A. Hopf, Management Engineer, of New
York.

I believe that the readers of Management and

Administration will be interested in brief excerpts

from these addresses, as together they make a real

contribution to a well-rounded program of office

management.
In his address on "Organizing the Office for Large

Scale Production" Mr. Young submitted the follow-

ing under the heading of "A Few Broad Principles":

Genernl

1. Select a liisrh type of supervisors and place responsibilities

on them.

2. Hold frequent conference discussions with them.

Personnel

1. Engage only the better, move conscientious type of office

workei's.

2. Develop a positive rather than a negative disciplinary

policy, designed to make the employee feel that he is

working with the management for the accomplishment

of certain ends and tliat the management is ever sensitive

to his welfare.

3. Establish a positive salary treatment making individual

increases the rule, and failure to get an increase the

exception.

4. :Make only such investment in employees' service activities

as will result in a benefit to the company and the

employees.

5. Provide means wherel)y any cinnloyec ina\ have ready

access to the management.

Planning the Work

1. Make a scientific distribution of the work.

2. Develop serviceable, but giuivd against iiou-seiviccablc,

job analysis.

Doing the Work

1. Develop a mobile force.

2. Maintain supervision and control through carefully pre-

pared and controlled written instructions and routine

reports. '

3. Utilize mechanical aids wherever it is ecoiioiiiiial to do so.

Mr. Hopf 's topic was "A Practical Method of Solving

the Salary Problem." At the outset he offered six

"basic obligations of management," as follows:

1. To select the best possible human material for the position

to be filled.

2. To place and train emploj-ees so that they will do their

work most effectively.

3. To furnish them with a scientifically determined and con-

structed plan of remuneration which will commend itself

by the fairness of its basis, the sane liberality of its pro-

visions, and the effectiveness of its application to the

measurement of individual merit.

4. To protect and guard their physical, mental, and moral

welfare.

5. To inspire and lead them, and to provide opportunities for

them to progress to higher levels in productive life.

6. And last, to eliminate the superannuated and unfit by just

but not harsh methods, and to provide means whereby

they may spend the final period of their lives in com-

parative comfort.

This emphasis on responsibility and frank recogni-

tion of ohligations to the great body of employees, con-

stitute one of the mo.st significant tendencies in modern

management.
T. G. WOOLFORD

Mathematics Applied to a Business Problem

Editors of Management and Administration:

Readers of Management and Administration have

shown a strong preference for what the editors term

"experience articles". The following, from an ac-

countant connected with A. H. "Whan & Company,

might be called an "experience letter":

The advantage of mathematical training to an ac-

countant has been discussed often enough to prove to

the members of the profession that it should be given

serious consideration. Still it is very seldom that

one encounters men who possess more than a very

hazy idea about logarithms, progressions, or even

algebra in general.

In my own experience I have been faced so often

by lu-dblcms requiring more than a superficial knowl-

edge in mathematics, that I am constantly studying my
favorite science. Such study cannot i)e recommended

too warmly to accountants in general, as it will enable

them not only to demonstrate their superiority in con-

crete cases, but it also broadens their minds and rea-

soning cajiacity.

Plain algebra very often will be of great a.ssistance

to the practitioner in arriving at taxes and bonuses,

where each is deduct il)le from income before the other

can be determined, or in calculating unit .selling prices

by the estimating dei)artments of factories, etc. Higher

mathematics, like algebraic analysis and the rudiments

of infinitesimal calculus are needed for the problems

concerning continuotis comjionnd interest, and actuarial

worl; in insurance comitanies. lint even in common,

everyday business, cases requiring a thorough knowl-

edge of the highest branch in the mathematical science
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will present themselves to the accountant, as will be

shown by the i'oilowinf,' example which actually con-

frdiitcd me some time ajjo.

A diamond merchant purchased uncut diamonds of

larfje sizes for $240,000. When the stones were re-

ceived it was found that their shapes were such as to

exclude cuttiiifr. It would be necessary to split the

stones in two; sjilSU.OOO worth of stones were to be

split and therefore siiipped to a diamond cutter. The

value of larsre stones beinpr proj)ortionate to the square

of their weiyrht, a considerable loss naturally will be

the result of s])littin<r them. It was decided to set up

a reserve account for the loss in value, but tiie amount

of such reserve had to be within reason, and it had to

"hold water." As it was impossible to determine the

wci-rht of the resulting jiicces, the value of the lot

after sjilitting could be determined only as follows

:

Weight of stone = w
Unit price = p
Value of stone before cutting := piv^

The "expected value" of an occurrence is ecptal to

the price to be obtained multiplied by the mathematical

probabiliti(>s tliat it will actually occur, hence:

The i)riibal)ilities that one resulting jiiece will weigh

X carat or t + rfj carat (d = differential) is— •

w
The mathematical chance that a piece of a certain

weight will result is expressed bj' a fraction as follows:

favorable cases

])ossible cases

We can easily find a mathematical value for the pos-

sible cases by taking the original weight as a basis,

viz: c.w. wherein r is a constant having infinitely

numerous ])ossil)ilities; for the favorable cases we can

take the differential of the resulting weight as the

basis and multiply it by the same constant so that the

mathematical ])robabilities that our piece will weigh x

carat (the other w—x carat) can be expressed by the

following formula

:

c being the constant of integration. Substituting the

values X n and x w in tlie above formula, and sub-

tractini' we fibtain

:

for I

for X • ^ (-f o-w-o*w-o ) ±C'iC suUmdedfrom ahoK

.tf' mJE.-(^ wM-tP-"'' (pw'-vatutbrfort»pliUing)

According to the above formula the value of the

.stones after splitting is "expected" to be 2/3 of the

value of the stones before splitting, so that in the case

under iliscussion, the reserve to be .set a.side .should be

1/3 of the cost or $60,000.

A. L. Gareis.

Pi-oKt-Sliaring in Kiiglaiul

TllK letter which follows is from the administrative

assistant to B. S. Rowntree, of Rowntree and

Company, Ltd., manufacturers of cocoa and eiiocolates,

with factories at York, England, employing more than

2000 operatives:

Editors of Management and Ao .ministration":

In a recent issue of Management and Administra-

tion Mr. Joseph ]Mayer stated some results of an Amer-

ican iniiuiry into American profit-sharing experience.

The conclusions arrived at as a result of a contem-

poraneous and not less exhaustive British inquiry

into upwards of 600 British and American schemes

may be of interest, particularly as this inquiry was

carried out for and under the control of Mr. B. S.

Rowntree, and as a result of it a profit-sharing scheme

has been adopted by Rowntree and Company, Ltd. I

jn-opose. first, to state our general conclusions;

.secondly, to deal with the chief difficulties rai.sed by

Jlr. ]\Iayer; and finally, to give brief particulars of

the Rowntree scheme. The conclusions, though

stated in abstract terms, are based on an analysis of

carefully sifted facts, but considerations of space pre-

clude the statement here of any details.

Probabilities=
U'

Tlie difTcreiitial value of tlu' resulting jiieces after

splitting will be

:

dv= p . x^. — . . and A' =p (u'— x) -^ ... or d(i'+v^) =
«• V

'^(2x^-2wx+w-) dx
w

X can assume any value from (naught) to w, and the

value of both pieces will be

:

„-f,.' = i^/(2x'—2ir.r+ir') dx

or . . . t'+ t''= ^ . (ir'—tcr'+u»j)-fc

Conflicting Views

For some reason profit-sharing, at any rate in Eng-

land, seems, as a rule, to produce either passionate

devotees or bitter and cynical critics. On the one

hand, we have a band of employers (and employed)

preaching |)rofit-sharing and co-partnei-ship with the

eariu'stne.ss almost of a religion, (^n tlie other hand,

are employers deriding it as weak-kneed, illogical, and

thoroughly unsuccessful sentimentalism. and lal)or

leaders denouncing it as the last tricky ruse of a

panicky capitalism. Where does the truth lie? Ls

profit-siiaring tlie solution of jiresent industrial prob-

lems? Can it at lea.st make some substantial contribu-

tion? Or is it merely a V)ee in the bonnets of a few

cranks and fanatics? Let us view the matter dis-

passionately.

The advocates of profit-sharing tend often to state

tlieir ca.se something like the following paragraph

:



94 Management and Administration Vol. 7, No. 1

Successful production depends upon employer and em-

ployed pulling together. Under modern industrial conditions

the employee has no financial interest in ultimate results:

he has his fixed trade union or district rate of wage and no

more. Herein lies the explanation of all our difficulties.

Give him some share in the year's profits (if any) and his

attitude will be revolutionized. His pocket being noiv linked

with the success of the firm he will work day by day at the

bench as if the business were his own. Protit-siuiring is the

solution of all our industrial ills!

The critic's reply to this is briefly "stuft" aud non-

sense;" and as an answer to the case as stated above

this is broadly correct. It is true that if one wants

a worker to do his best at a job which possesses no

intrinsic interest, his reward should vary with his

efforts. With people and things as they ai-e, that is

almost axiomatic. So far our profit-sharer is right.

But he is wrong if lie thinks profit-sharing is, in the

general case, a suitable method of achieving this end.

Payment by Results

To secure day by day effort at a monotonous job one

wants a method of payment by results which satisfies

three conditions, namely

:

1. That the reward is directly proportioned to the

effort of the individual (or, in some eases,

of a closely identified group).

2. That it follows quickly after the effort.

3. That it is on an easily calculable basis.

Profit-sharing in theory satisfies none of these con-

ditions. Investigation showed this to be entirely borne

out in practice. So far the critics are on absolutely safe

ground.

A Different Viewpoint

But does this end the matter? I want to submit

that it does not. That in approaching the question in

this way both advocate and critic are adojiting too

narrow a viewpoint altogether. There is a wider one.

The most difficult and perplexing problem in indus-

try today is that of human relationships. Our me-

chanics ar(> a century ahead of our psychology. Broadly

speaking in dealing with employees an employer has

a choice of two alternatives. He may seek to secure

good service by a policy founded on the fear motive

—bj- stei'n supervision and ruthless firing. On the

other hand he may believe that this policy is today

impracticable, socially undesirable, or economically

unprofitable. In that event he must stake everything

on securing a spirit of willing service. In this view

masterdom, like serfdom, is out of date. We have to

secure the voluntary and cordial pulling together of

all those engaged in the enterprise.

Approaching the matter on these lines, things take

a different perspective. We see profit-sharing from
a new angle. We have, as we have said, to give the

worl^er a direct financial interest in his daily efforts,

and profit-sharing, it is true, is not the best way to do

thi.s. Agreed. But we have to do more than tiiis:

We have to create an "atmosphere" favorable to

cordial co-operation. Here it is that profit-sharing

finds its place. It is true that it is no panacea. It

is only one thing among several, but it is submitted

that it, or something equivalent, will be found to be

an essential element.

If this favorable atmosphere is to be obtained,

various conditions must be fulfilled. The worker must

be suited to the work. His working conditions must

be decent. He mu.st feel a certain measure of security

for the future. He must be sensibly handled by men
he can respect and follow. He must have at least a

voice in the detei-mination of his day-by-day conditions.

The Worker's Share

But all these things will fail by themselves to achieve

the end desired unless the worker feels that he is

getting a fair share of the ultimate product. This

means, of course, adequate wages, but it means more
than that. The atmosphere we want will never be

fully secured so long as there is a fundamental
divergence of ultimate financial interests. It may be

possible as a matter of abstract economic theory to

show a direct relationship between wage rates in 1925

and effort in 1923. Even so, however, this is too remote.

So long as every additional effort seems to the worker
calculated merely to swell the profits of unknown
shareholders, full co-operation and leadership are out

of the question. The works manager is put in a false

position. Once we reject the idea of rule by force

and fear we mu.st go forward and agree on some dis-

tribution of the ultimate product which is generally

accepted as fair. This does not necessarily mean that

labor in every case is to get more. It does mean that

labor shall know first what the profits are; and sec-

ondly that if, as things turn out, wages have not

given an adequate share of the product, the advan-

tage will not be wholly taken by inert capital. In

other words, profit-sliaring, or its equivalent, is a

guarantee of an equitable distribution on an agreed
basis. We must regard it not jirimarily from the

financial but from the psychological ])oint of view.

To sum up, profit-sharing as a method of payment
by results is a failure. Furthermore it is not a sub-

stitute for good management. Nevertheless, it, or its

equivalent, has an essential function to jierform in

the industry of the future, in that it is one of the

factors essential to the securing of harmony and co-

oi)eration. An electric bulb is not to be condemned
as u.seless because it will not fry potatoes! Its purpose
is to create lijxht.

Education

But if profit-sharing is the keystone, education is

most certainly the mortar. We have already suggested

that all the conditions mentioned above are neces-

sary to achieve the desired results, and not just a

selection of them. If one be omitted the design will

fail. But further, all together may fail unless there

is a successful attempt to explain to all concerned the

purjioses unfierlying tli(> wiiole, and the relationship
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of tliu dirtercnt fat-tors in Uie business to one another.

This brings us to the first of Mr. Mayer's three main

difficult ii's. This is, that after a time the worker begins

to regard his share of profits as part of liis regular

renuuifration. to base his standard of lift- on it, and

to be discontented and annoyed wiicn it diminishes or

disappeai-s. The answer to this is that it is the

business of the employer, by education, to see that

the worker duis apjireeiate the true nature of profit-

sharing. Crowding together into cities leads to certain

hygienic difficulties; but we do not in consequence

refrain from living in cities; we take steps rather to

guard against these difficulties. Similarly with profit-

sharing— it may be turned down on the ground that

its success will necessitate the edueati<in of employees

in the elements of economics. It should rather be

adopted on the ground that it supplies a unique oppor-

tunity for "putting over" this education, with all its

resultant advantages.

The second difficulty put by ilr. Mayer is that

the worker will begin to think that he has a "right"

to his share of profits. The answer to this surely is

that he hag a right to this so long as the agreement

continues. The employer deliberately creates this right

in anticipation of a certain resulting advantage; and

here again it is his business, by education, to see that

the worker appreciates tluties arising out of this right.

Management Sharing

The third and main diffieulty is that profit-sharing

will lead to management-sharing. The answer is in

part that this depends on what is meant by manage-

ment-sharing, and for the rest that in so far as it is

true it should be regarded as a good thing. A pessimist

is one who regards every opportunity as a diffieulty.

An optimist is one who regards every difficulty as an

opportunity. The employer who has adopted profit-

sharing will be one of the optimist type. He has

wished to interest his workers in the fortunes of the

whole organization. If he finds that, as a result of

profit-sharing his workers are becoming more interested

in the working of the business, more desirous of making

suggestions, and more critical of mismanagement, he

will welcome this. It is just what he wanted, only

more sol It is conceivable that some of their pro-

posals may be unwi.se. It is just conceivable, for

example, that they may want to elect foremen or do

executive win-k by joint committees. It will be then

up to him to show that, contrary to their intentions,

this would weaken the business rather than strengthen

it. Here again is his opportunity to instruct them in

business fundamentals. An employer who adopts profit-

sharing for the reasons we have suggested will be one

who already consults his employees. Any developing

interest in the affairs of the business, properly handled,

will only provide an opportunity for wider and more

fruitful consultation and co-operation with the

w(u-ker.

If, therefore, an employer is prepared to face the

ta.sk of education, he will find profit-sharing in some
form an e.ssential and an opportunity ; and what is

more he will gain ultimatelv both in results and in

pleasure in their achievement. He Ls the long view

man. If in his heart he is afraid of education, then

he had better steer clear of profit-sharing and its con-

sequences and be content with the second rate. Or so

«t any rate it appears to the writer.

The Rowntree Scheme

And now for very brief particulai-s of the Rown-

tree "scheme."
1. Labor receives its agreed wage. Then capital

receives its agreed wage. Next, certain amounts are

put to reserve so as to safeguard the business in the

future. Then out of any remaining profits there may
be at the end of any year—five-tenths, which goes to

labor, and one-tenth to directors; leaving four-tenths

for capital.

2. "Labor's wage" consists of wages and saiarie-

due under the usual trade union or othe'r agreements.

That is to say, they are exactly the same as would be

paid if there were no profit-sharing scheme.

3. "Capital's wage" is ll'y P^r cent on the amount

of the "capital." This 7^'-. per cent is 1 per cent

more than the average dividend on preference shares.

The balance left for the ordinary shareholder is there-

fore more than 7' ^ per cent. This wage is cimiulative.

4. The capital on which capital's wage is calculated

consisted at the beginning of the scheme of

:

(a) The issued share capital; together with

(&) The reserves, and other profits earned up to

December 31, 1922, and left in the business.

This amount is inerea.sed when new capital is brought

in and is reduced when reserves are paid out.

5. Certain reserves are set aside after providing cap-

ital with its wage

:

(a) A dividend equalization reserve. The amount
to be set aside annually out of profits is

£20.000, or 10 per cent of the profits re-

nuiining after providing for capital's wage
for the year, whichever is the greater. This

reserve is not to exceed one year's wage of

capital.

(b) An advertising reserve. The amount to be

set aside from time to time is left to the

directors, but the total is not to exceed 10

per cent on the capital without the consent

of the profit-sharing committee.

(c) A special reserve. This is a diseretionarj'

jirovision to meet special cireimistances, of

which the recent war is- an example.

A point to be noted, is that (with a possible minor
exee]>tion in the case of reserve (c) all these reserves

are ultimately brought back into the pool and dis-

tributed under the terms of the ".scheme." They do
not belong alone to capital.

6. After providing for labor's wage, then for cap-

ital's wage, and then for these reserves, one-half of

any remaining profits in any year is set aside as labor's

share.
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7. Labor's share is in any j-ear divided among all

employees who:

(a) Have been continuously employed for not

less than four complete quarters.

(h) Who have attained 18.

They share as from the first quarter day after they

become eligible. Short time, justifiable absence through

illness, and so on, are not to be regarded as breaks in

employment for this pui-pose. An employee's share of

profits is forfeited if he is dismissed for wilful default

or misconduct, or if he improperly discloses confidential

information or attempts to sell or mortgage his share,

or if he does not claim it for 12 months. Any such

sum so far as it is not used for the benefit of the

employee or his dependents is added to labor's share for

the next year.

8. Labor's share of profits in any year is divided

as an equal percentage on the earnings of all those

entitled to share.

9. An emploj-ee's share of profits is paid into such

banking account as he may request. In the absence of

such request it is paid into the York Savings Bank.

When the directors decide that it would be contrary

to the interests of the company to pay in cash in this

way, or in any case if the profit-sharing committee so

agrees, they may issue shares or .securities to employees

(and to themselves) instead of ea.sh. These shares or

securities at the date of purchase or issue, are to be

equal in value to the cash, and, again, may be sold by

employees if they so desire.

10. Profits for the purpose of this scheme are, broadly

speaking, all ordinary commercial profits made bj' the

company, before deduction of income tax. As soon

as possible after the end of each year, the company's

auditors prepare and hand to the profit-sharing com-

mittee a statement .showing the amount which in their

opinion should go to employees in respect of that year.

The committee may, if they think fit. appoint an em-

ployees' accountant. If they do so it will be the duty

of this accountant to satisfy himself that the anniial

statement jirepared by the auditors is correct. If he

fails to agree on any point with the company's auditors,

he may consult witli the profit-sharing committee, and

if necessary, submit the matter to arbitration.

11. If in any year the total salaries of directors

exceed the total on December 31, 1922, the committee

may a.sk for infoi-niation as to the amount of the

excess, and if they regard it as unreasonable, after

taking into account the amount of the company's
business and the duties performed by the directors and
so on, they may require the (|uestion of the excess to be

submitted to arbitration. If any i)ortion of this is

disallowed by the arbitrator, it will l)e deducted from
the directors' .share of profits uiuler tlie scheme.

12. The company's contributions to the pension fund,

the widows' benefit fund, tlie unemploynipnt benefit

fund and any otlier similar funds, will l)e unaffected

by the existence of the profit-sharing scheme. Under
this scheme they remain a first charge on the profits

before anything is paid to capital at all.

13. From the beginning, careful thoufrht has been
given to the drawing up of the scheme in such a way

as to be entirely fair to the interests of labor. In par-

ticular, provisions have been inserted that a lock-out or

an authorized strike is not to be considered as a breach

of service leading to forfeiture of the right to profits

under the scheme. Again, one of the regulations is

to the effect that it is the desire of the company that

the scheme shall not alter the position of trade unionism

at the works, and that it is desirable in the interests

of the company and its employees that the latter shall

be suitably organized, and that membership of a trade

union is, in the general case, desirable. The scheme

has been submitted to and approved bj- the two trade

luiions covering the great majority of the company's

employees.

14. A profit-sharing committee is elected by the cen-

tral council, and has power to act on behalf of em-

ployees in relation to the scheme. In particular it

may set aside such part of labor's share of profits in

any year as it thinks fit, either for collective purposes

or for community purposes. It also has power to de-

termine which employees are eligible to receive pay-

ments under the scheme and in respect of what i)eriod

of time. It may also, in suitable cases, consent to any

departure from the regulations.

1.5. The scheme will continue until terminated at the

end of any year by 12 months' previous notice in

writing given either by the company or by the central

council. WlLLI.\M W.\LL.\CE.

An Income Tax Prolilem

IX line with their general policy of maintaining the

Reader's Page as an open forum for the discussion

of all kinds of topics and problems in management, the

editors give space to the following letter of inquiry:

Editors of ;M.a.xagemext .a.nd Ad.mixi.'^tk.^.tiox :

If I, as an individual, have an income of approx-

imately $16,000 per annum, all of which is taxable for

normal or surtax, my federal income tax will be $1180.

I am told that it is possible to set aside $6000 of this

income as a .separate irrevocable trust, the tax on which

woidd be $10 if the income were ilividends only. The

taxes on $10,000 would be $320. The sum of the taxes

($."i20-f $10) would be .$530. Tliis amount when de-

ducted from $1180 will leave a saving in taxes of

.$6r)0.

It is claimed that under sucli an arrangement the

income from these securities could be used, first, for

the payment of annual life insurance premiums; then

for the expen.ses of the trust: and the balance could

be distributed to the individual himself, his wife, mem-

bers of his family, or others as directed.

Can any of your readers give me additional infor-

mation al)out the establishment of such a trust .' With-

out doubt, this subject has had full consideration from

those interested in wills, estates, etc. Is there available

a legal fonn for the establishment of such a trust? I

am interested in this matter both as an individual and

as an income-tax counselor. I shall apin-eciate very

much any s\iggestions or information tluit nuiy be sup-

plied by any of your readers. ^^^^^^ ^_ p^^^^_
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Orifice \'alve to Control and

Measure Steam Flow

TJIK orifice valve Index Number

sliown in the sec- 621.1866 Steam

tioiial (Irawinr? has been orifices

devcl()i)cd to meet the demand for a device which will

deliver steam at predetermined rates of flow. The

maker is the Walworth Manufacturing Company.
The valve consists of four essential ])arts. the regu-

lator, the receiver, the calibrated orifice, and tlie indi-

aiid control rates of .steam

apparatus.

flow to stills and similar

Pressure Pegu/a/or

Valve-:

Screen-

''M

-t _

7U

Top for By- Pass when
rteceisory to Connecf
Live Sream nifh Receiifer

^

FU!. 1 ARKAKGEMEXT of I'RESSfKE ReCIL-XTOR, Orifice
.AND G.VOE

cator. The general arrangement is shown in the illus-

tration.

When installed the valve has a horizontal position

but the union and orifice may be installed either as

shown or they may be connected at the bottom of the

receiver. The piping arrangement, with a swing joint.

permits of the removal and insertion of the orifice. The

tap openings on the side of the receiver are used when
it is necessary to conned bypas.ses for live steam to the

receiver.

Orifices can be supj)lied having area in square inches

of 0.0."). 0.10. 0.20. 0.40. O.SO. The indicator. Fig. 2.

an integral part of the device, indicates on the dial the

rates of flow obtainable with the several orifice nozzles.

The principle on wliich this instrument is ba.sed requires

that the absolute pressure on the discharge side of tlic

orifice does not exceed 58 per cent of the absolute re-

ceiver prcsstire. This device was developed jirimariiy

to meet the demands of refinery |)raetiee and provide

a comparatively simple piece of apparatus to measure

Movable
Piderlobe

fifanually Ad-

justed lo Scale

Corresponding

with the Orifice

in Use.

Fio. 2 Dial or Gaue Keadixg .Stka.m Flow

Automatic Stop and Check Wilve

THE valve shown in

Fig. 1 is an auto-

matic stop and check

\;ilvi' with latch conti-ii!

Index Number

621.116 Valves

It can be used with steam,

water, gas, air, or oil as the

o]ierating medium, and will

automatically shut off the

flow of fluid through the

main valve when the pres-

sure in the control line is

released due to shutting

down the .system or to a

ruiiture in the control me-
dium lines. (_">ne specific ap-

jilication is on lines for sup-

plying fuel oil to burners

under steam boilers.

The main valve is held

clo.sed against the pressure

in tlie control chamber by
means of a latch. When the

lexer handle is raised this

latch is released and the

valve is opened by the jires-

sure of the control medium, compressing an adjusting

spring. This spring can be regulated to give any de-

sired resistance to the rise of the valve.

Fio. 1 55top WD rnrrK
Vai.vk.

07



98 Management and Administration Vol. 7, No. 1

If a rupture or shut-off of the control-medium line

occurs, the spring forces the valve back on its seat

where it locks under the latch. It can be opened again

only by operating the lever. Hence, if the control

medium is compressed air and the main valve regulates

oil flow to burners, a shutting off of the air at once shuts

off the fuel oil and prevents flooding of the furnace,

with consequent danger of explosion when operations

are agaiil started up.

The valves are constructed with diaphragms suitable

to the service in question. They will operate in any

position, but preferably should be installed vertically

on horizontal pipe lines. Sizes range from 1/4 in. to

2 in. in composition body type with screwed ends, and

larger in iron bod\' type with either screwed or flanged

ends. The valves are known as Class II-4 and are made
by the Foster Engineering Company.

The watch is held in a locked holder which gives

protection against breakage, permits setting the watch

at an angle to avoid glare on its face and offers the

maximum of visibility when in use. Further, the shape

of the watch holder provides a hand grip to assist in

holding the board and to increase ease of handling.

The woodwork of the board itself is built up to elim-

inate warping with rea.sonable treatment when in use.

Duplex Loom Pick Counter

To determine the Index Number

product of looms 677:681.14 Duplex loom

measured in picks, and counter

for u.se in mills working on the two-shift basis, a

duplex counter combining two-loom counter mech-

anisms in one case has been developed by the

Time-Studv Board

Index Number

658.5421 Time study

Till] Hough Time-

study Board, manu-
factured by the Stein

and Ellbogen Company, and shown in the illustration.

is intended to combine the features needed in such a

device for general time-study work.

It provides a convenient writing surface for holding

the record blank anil holds the time-study watch in

position to be operated by the left hand while the left

arm supports the board, leaving the right hand free to

record the observation. A pocket within the board pro-

vides storage space for blank sheets and data. A
movablo clip permits of fastening the record below or

on either side as is most convenient.

I'lo. 1 llouiai Time-Study Bo.vkd

Fig. 1 UuPLE.-c Loom I'ic-k CouN-Tf:K

Vecder :\Ianufai'turing Company. It is generally

driven from two holes drilled in the end of the crank

shaft, these holes mating with the forked coupling on

the right of the instrument. It may be operated from

the .shafts, however, including the cam shaft or dobby

shaft. As usually furnished it registers the output in

jiicks indicating in multiples of 100 or 1000 as desired.

Ill desifrn this instrument has the features of the

standard Veeder loom counter with the advantage of

separate recording mechanisms for day and night oper-

ations. When the shift changes the incoming operator

moves the lever of the counter to an indicated position

and registers his own work. Thus there is no connec-

tion between the proiliictidii records of one operator and

another.

With this instnuneiit the reading need be taken but

once a week, whereas witii the single counter it is

necessary to read each time there is a change of shift.

The in.strument shown in the illustration indicates in

multiples of 1000 picks. The shift lever has a central

or neutral position in which neither counter regi.sters,

a convenience when the loom is being repaired, or

when for anv reason registering is not desired.
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Electrical BoiKr Water Level

Indicator and Recorder

Index Number
621.1875 Feed-water

indicator

THIS boiler-room ap-

plianeo sliows the

level of the water in a

steam hoiler. It can be iisetl as an indicator, a recorder,

or botli. The operatinpr mechanism consists of a set

of thermoe<iviiiles surroiindin^r a brass, or steel, tube of

M thickii>--s siiji.mI 111 till- workin;! steam i>ressnre of the

l)oiIer. A protect inj; ease

encloses t ii e tliermo-

eouples and leads are

taken off to form the elec-

trical connections to the

instniments.

The tube on wiiicii tiie

thermocouples are built is

connected to the boiler in

the same manner as a

water column, one pipe to

the steam space and one

well below normal water

level. Attachment is made
either to the water column
as shown in the illustra-

tion, or directly to the

boiler shell. In either

case shut-off valves
usually will be installed.

Tiic difference in heat

between the steam and
water sets up an electric

current in the ujiper ther-

mocouples. As the water
level falls, additional tliermocou])le ends are reached
by the heat conducted throufrh the brass tube from the

'* a!

*" B 1 '
**
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Pneumatic Riveting Hammer

THE new type pneu- Index Number

matic riveting ham- 621.544 Pneumatic

mer shown in the illus- hammers

tration is manufactured by the Ingersoll-Rand Com-

pany in three styles designated. A, B, and C, and in

range of sizes from 5 in. to 9 in. stroke. Each size

can be supplied in any one of three types of barrel with

either outside or inside trigger handles. Type A has

a barrel machined to receive a rivet set clip only and is

furni.shed on orders which do not specify either the

bridge type or retainer type barrel.

The features of this riveter are bolted construction

for holding the handle to the barrel, combination pop-

pet, and piston type throttle valve, and sensitive con-

trol, providing a range from a light tap to a heavy

blow. The size specifications are given in the accom-

panying table.
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Fm. 1 Mut-TIPLE i'EEUINO L'XIT FOR FULVEKIZEB COAL

which is bolted to the bottom of the bin. The screw

is motor driven. Fuel is carried to the end of the

feeder \fy means of the screw, where it comes in contact

with a stream of air with which it is thoroughly mixed
by means of a revolvin-r paddle wheel. The resulting:

mixture is in the nature of a heavy niechanieal vapor
which is carried to the burner through a wroujrht-iron

or steel pipe. About 10 per cent of the air required
for combustion is introduced as described above.

place while it is bring bdlted uji. und
when ef|uipped with the auxiliary

bodiu will work under the running
lioard of a locomotive and handle side

rods, springs, cross heads, and other

liarts.

An 8-ft. boom on a 60-in. wheel ba.se

is furnished to be used inside a stand-

ard box car for loading or unloading
heavy packages.

The machine is electrically driven
and all controls are mounted on the

dash directly in front of the operator.

< Ine motor propels the truck, a

second slews the crane, and the third

drives the main hoist. The latter has
two drums driven by a pair of mag-

netic clutches. A solenoid brake prevents rotation ex-

cept when power is applied and three limit .switches

are provided to control each operation.

The capacity of this crane, which is made by the
Baker II & L Company, is 3000 lb. at 7 ft. radius with
travel speed of 3 to 4 miles per hr.

The battery equipment is 12 cells of 19 plate iron
clad or 21 celLs of A-IS Edi.son. The single reduction
worm drive axle is driven by a totally enclosed motor
cquipjied with dujilex compensating suspension.

Locomotive Type Crane

Index Number

621.87 Cranes

THE electric locomo-

tive crane shown be-

low is applicable to the

lifting and transporting of heavy parts and packago
in manufacturing plants, such as loading and unload-

ing railroad cars, serving castings to machine tools.

lifting steel niemiiers in erecting shops, picking up ami
carrying sheet steel and tin plate, and stacking pipe,

bar stock, lumber, and the like. It is regularly fur-

nished with a 12-ft. boom, but other lengths can be

supplied uji to 19 ft. The 19-ft. boom will reach

over the top of a locomotive. It will remove the loco-

motive front door, or stack, hold an air pump in

h'tti. 1 Electkic Locomotive Type Cha.ne

A Stoker Improvement

To the Frederick Index Number
stoker has been 621.18414 Mechanical

added two new fea- stokers

turcs, a secondary ram and tuyere with curved vanes.
IJoth of these devices are shown below.

The secondary ram which feeds and agitates the fuel

is composed of tuyeres which form the active fuel-

burning surface. The result is greater fuel-burning
capacity per retort, and relatively low static air pres-
sure for a given rate of combustion. Combined with
these is improved cooling of the secondary ram itself,

which is claimed to result in low
maintenance and replacement costs.

The feature of the tuyere design is

the curved vane whicii guides the air

into the fuel bed and tends to give

an even air distribution around the

entire tuyere. It also provides a
large amount of the cooling surface
in the moving air current, which tends
to prolong the life of the tuyere
casting.

This stoker operates upon the un-
derfeed principle, employing multiple
retorts. It is designed and built in

lioth central-station and super-sta-

tion types to meet the exacting re-

i|uin'inents of modern central-station

operation.

The new Frederick stoker is built

liy the Combustion Engineering
Company.
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Fig. 1 Secondary Ram op Frederick Stoker

Fig. '2 Tuyere Veins of
Frederick Stoker

Electrical Meters for COo Flue Gas

THE meters shown in Index Number

the accompanying 621.1875 Meters for CO-

illustrations — the first, fl"^ gas

an indicating instrument, the second a recording in-

strument—utilize a method of gas analysis based on the

thermal conductivity of the various gases. In prin-

eii)le, a Whoatstone bridge is used to compare the

thermal conductivity of the gas under test with tliat

of another gas adopted as a standard of comparison.

The gas to be tested and the gas used as a standard are

in small chambers or cells and in each is mounted a

small platinum spiral. These spirals are identical.

The current from a storage battery controlled by a

rheostat divides and passes through these spirals. If

the gases surrounding the two gases are alike in thermal

conductivity the cooling effects by ccmduction to the

metal cell walls are eciual. Consequently the spiral

])latinum resistances attain the same temperature and

the bridge remains balanced. If, however, the gas

under test differs from that used as a comparison

standard, the bridge is thrown out of balance and the

galvanometer deflects according to the magnitude of

the unbalancing.

In these instruments, made by the Brown Instrument

C'omyjany. the cell used for the standard of comparison

is filled with air. The otlier cell is c.xiio.seil to a flow

Fig. 1 Electrical CO.. Recorder

Fio. 2 Electrical COj Indicator

of flue gas under test. The thermal conductivity of

("O^, differs from air by appro.ximately 40 per cent,

while fhe thermal conductivity of the other constituents

of flue gas is substantially the same as air. It is thus

possible to calibrate the galvanometer deflections in

liercentages of CO^.'

When tiie etpiipment is juit intr) service and the

electric connections are ])ropcrly made, time should be

allowed for the elimination of air from the pipe lines

before attempting to check the indications from the

meter. The COj meter indications should be carefully

checked with an Orsat or other standard test.
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These instruments are intenck'd to lie iisfd in indus-

ttiid oi)('ration of furnaces and Ixiilcr plants to reduce

luaiiitcnance attention to the niininiuin. Tiie duplex
recorder of Fig. 1 has two meter elements and registers

a double record on one chart. It is possible to record

slnuiitaneously CO, content ami flue gas temperature.

l'"ig. 2 shows the indicating instrument.

(.'ontacting mcchaniMu may also be furnished if de-

sired, to operate signal lights or to connect with auto-

niiitie control criuipnicnt.

CO or Conibu.stible Recorder

Tlll.S instrument can Index Number

be used either sc]ni- 621.187S Combustible

rately or as an adjunct recorder

of a CO, recorder. The diagram illustrates the sepa-

rate type. In furnace operation it tells when too little

air is being su|)plied for complete combustion of the

fuel being burned under boilers antl in furnaces. It

hclj)s the fireman supply just the right amount of air

at all times in order to reach high efficiency of operation.

Turning to the diagram, .1 and />' arc platinum tubes

of small bore, heated electrically, through which the

gas .sample flows continuously. The gas enters through

the inlet E, then is pa.ssed through the platinum tube

A. If CO or any other combustible gas is present it

will burn within the heated tube A and increa.se the

tube's tem])erature, the increase depending upon the

amount of combustible present. The burnt-out gas then

Hows through the jilatinum tube B and out of the latter

under a fixed suction. The hotter the tube A becomes
the more expanded will be the gas flowing through it,

and consequently less gas will enter chamber C as

tube A becomes heated. The outlet suction does not

varj', hence a decreasing flow of gas through tube A
results in a greater partial vacuum in chamber C.

Thus the varying suction in chandjer C becomes a

measure of the Iieat units in the gas. By connecting

C with the recording gage U, through a tube D, the

(|uantity of the combu.stible can be recorded in any
desired location, as for instance, the engineer's office.

This instrument is a product of the Uehling Instru-

ment Company.

^j

'.=^"51^

Adjustable Double Race Caster

TJIE Champion ad- Index Number
justable double race 621.812 Adjustable race

ca.ster for trucks and caster

trailers is shown in cross-section in tiie illustration

below. In construction it consiists of a race plate to

be attached to the vehicle, the under side of which
forms one bearing

^

surface for the _J.:. _ ~-—^-^ i_\

balls. Facing this

race plate is the

housing plate, or fork, in

the upper surface of which
is a groove for the larger

row of steel balls, and near

the hub, a cone bearing for

the smaller balls. This

plate carries the axle of the

caster wheel.

The feature is the ad-

justing nut locked by a

cap-screw in the center of

the fork, by means of

which, when the smaller

ball races become worn, they can be readjusted.

General infornuition in regard to the six sizes in

which this caster is made is given in the table below:

FlQ. 1 AnjrsT.\i)i.E Be.\rixg
Truck C.\ster

No.



CURRENT INFORMATION INDEX
FOR THE MANAGEMENT

The material indexed is selected by the

editors of Management and Administea-
TION from upwards of 150 magazines and

the publications of some 50 book pub-

lishers and professional societies. The
items are prepared and classified by the

Engineering Societies Library in New York

City. Photostat («)pies of "any magazine

article indexed can be supplied by The
Ronald Press Company for a moderate

charge. The books and pamphlets indexed

can be procured from their respective pub-

lishers.

Accounting 657
Arbitration. W. F. Weiss. Journal of

Accountancy, Nov. 1923. v. 36, 327-

335. Relations between the Arbitra-

tion Society of America and the

American Institute of Accountants,

and what possibilities await the ac-

countant in the arbitration field.

657.524

Choosing the Basic Cost Plan. National

Association of Cost Accountants. Of-

ficial Publications. Nov. 1, 1923. v. 5,

12 pp. How to choose a control ac-

counting system rather than merely a

cost system.

657.5:621.72

Cost Control for Foundries.

By F. C. Everitt and Johnson Heywood.
226 pp. McGraw-Hill Book Company,
Inc.

Befoi-e tlie authors of this volume get

down to the details of costing in foun-

dries, they give a vigorous boost to cost

accounting in general. Properly de-

signed cost methods, they submit, can

be used: (1) To show possible manufac-
turing betterments; (2) As a gage of

shop efficiency; (3) As a guide in piu--

chasing materials; (4) To control oper-

ating exi)enses; (5) As a guide in

handling labor; (6) To determine what
the foundry shall produce; (7) To guide

the designing department; (8) As a

guide in installing new equipment; (9)

To help get business in slack times; (10)

To set selling prices; (11) For the psy-

chological eft'ect on executives. The book
presents a detailed description of the

theory, practice, and routine of cost ac-

counting for foundries. The language

used is that of the shop. The subject

is presented in such a way that the

average foundryman, laying no claim to

a knowledge of accounting, may under-

stand it clearly. While special attention

is given to problems of the gray iron

foundry, all the variations in method
needed by makers of malleable, steel, and
non-ferrous castings are thoroughly
covered.

657.524
Departmental and Standard Costs.

By William S. Kemp. 85 pp. National

Association of Cost Accoimtants.

This is possibly the most signiiicant

publication yet issued by the National

Association of Cost Accountants, and
unquestionably one of the most valuable

of recent contributions to the literature

of business. It is an exposition of a

successful method of cost accounting, in

actual operation in a nationally known
industrial enterprise. In Mr. Kemp's
organization the financial department is

made the custodian, so to speak, of all

the assets of the corporation. It is held

responsible not only for a strict account-

ing of all real and personal property,

but also for an accounting of a reason-

able income on the total capital with

which it has been charged. After listing

the various productive departments, the

author attacks the problem of overhead
accumulation, taking up such items as

rent, heat, light, earetaking, machine
rentals, department expense, power, and
non-productive department expense such

as packing, tool, developing, and draft-

ing. There is a valuable section on nor-

mal burden rates. The remaining sec-

tions deal with factory adjustments,

financial ledger control, summarizing and
billing, and financial and statistical state-

ments. This comprehensive, clear treat-

ment of the actual workings of a modern
cost system should prove of considerable

interest to cost men in many lines of

business.

657.524
Formulas for Computing Economies of

Labor-Saving Equijjment. Materials

Handling Division of the American
Society of Mechanical Engineers, Nov.
1923. Leaflet, 4 pp. Worked out on
the consideration that in a comparative
accounting, increased production will

always carry a higher value than that

attached to normal production.

657.5:336.24
Income Tax Procedure—1924.

By Robert 11. Montgomery. 1850 pp.
The Ronald Press Company.

New features of indexing and ar-

rangement make more easily accessible

the important data provided in this

manual, which for seven yeai's has been
recognized ns the standard authority on
income tax procedure. The 1924 editor

analyzes upwards of 500 new Treasury
rulings and many important court de-

cisions handed down during the past
year. The author indicates the best

method of preparing every item of the
income tax retui'ns. He analyzes, inter-

pi'ets, and criticizes rulings and regula-

104

tions, digests related court decisions, and
adds his own direct and helpful com-
ments. The soundness of Mr. Mont-
gomery's judgment has been demon-
strated in the past by hundreds of cases

in which he has anticipated new rulings,

or his opinions have been upheld in

court decisions. Where necessary he
explains the accounting procedure
needed to secure correct values. In ad-
dition to current use this volume should

be preserved with the preceding issues

for future reference. A complete file

of the successive editions affords real

protection in case some question should
be raised in subsequent years on a
retiu'u.

657.524
Industrial Accounting Statistics and

Their Interpretation.

By Stanley G. H. Fitch. National Asso-
ciation of Cost Accountants.

This publication points out the way
to answers to these fjuesfions: (1) Is

the enterprise in better financial condi-

tion than it was a year ago? (2) If so,

is that favorable condition likely to be

continued during the ensuing year? (3)
If not, what is the cause, and what the

remedy? (4) Has the volume of sales

shown a consistent growth? (5) Has
the aggregate net profit shown a similar

growth or have the costs of selling for

increased volume absorbed an undue pro-

portion of gross profits? (6) What was
the turnover of inventory, of accounts
receivable, of total capital, and can such
turnovers be improved? Mr. Fitch also

deals with a number of impoi'fant finan-

cial and operating ratios, including ratio

of net profit to total capital used; of

operating profit to sales; of gross earn-

ings to sales; of costs and expenses to

sales; turnover of total capital u.sed;

turnover of inventories; turnover of ac-

counts receivable; and working capital

ratio.

657.524
Interpreting Operations to the Directors.

G. C. Brown. Manac.emI'Int and Ad-
ministration, Nov. 1923. V. 6, pp.
593-598. How the cost sheets of a com-
pany are closed at the end of the

month. Shows the manner in which the

sununarized results are tabulated and
charted for presentation at the monthly
directors' meeting.

657.524
Is Our Investment in Cost Accounting

Profitable? IV. T. W. Howard. Fnc-
trir;i. Nov. 1923. v. 31, pp. 605-607.

Specification costs and how they com-
jiare with job costs. Aims of the two
systems with examples from practice.

A parallel description will assist in

deciding which system is the best for

a sjiecific industry.
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657.5

Need for Accountants as Receivers and
Truslees. John B. Niven. Journal of
Avcountuncii, Nov. 1923. v. 36, pp.
3'Jl-32(). Author believes accountants

are best qualified lor rcceiver.sliip man-
agers. Proves his theory by reviewing

the necessary qualiticatioiis and tlie

duties pert'oriued by each. Willard

P. Harrows is quoted in opposition.

657.524:658
Planning—Its Place in Cost Control. K.

\V. Darnell. JI.anagemext and Ad-
MiNisTUATiox, Nov. 1923. v. 6. pp.
605-610. Planning is not considered

in its relation to layout, but its bear-

ing on the financial end of the busi-

ness. Gives records and forms which
furnish a splendid foundation for the

cost system and make it simply a by-

product of the factory system.

657.524
A problem in Joint Costs. National

.Vssociation of Cost Accountants. Of-
ficial Publications. Oct. 1, 1923. v. 5,

13 pp. Principles involved iu, and
means of arriving at correct methods
of such costs.

657.524
Problems in Industrial Accounting.

By Thomas Henry Sanders. 643 pp.
A. W. Shaw Company. Reviewed by
John M. Scanlon, Comptroller, The
Hess-Bright Manufacturing Company.

This book contains a great deal of in-

formation for the yoimg man desiring

to become a cost accountant. The fii-st

part of it is devoted to the principles

of cost accounting, and its chapters are

devoted to: "The Work of the Industrial

Accountant,"' "Methods of Cost Accumu-
lation,'' "Cost Accounting and Produc-
tion Control." "Material and Labor
Costs," "Burden and Standard Costs".

A bibliography of general cost literature

and a number of forms are also shown.
Most of the book, howe%-er, is devoted
to the presentation of problems which
have been collected by the Harvard
Bureau of Business Research, from busi-

ness concerns in which they actually ap-
peared. The problems cover production
orders, handling, and recording material,

recording and distributing labor and
burden, burden problems with specific

items of expense, cost systems for repre-

sentative industries, and executive prob-
lems involved in the use of cost data.

The solutions to the problems are not

given, but in some instances references
are made as to where the solutions may
be found. It is believed that the book
would be much more interesting to the
student of cost accounting, if the solu-

tions to the problems had been given.

Advertising 659.1
Advertising Campaigns

By Harry Tipper and George French.
432 pp. U. Van Nostrand Company.

In this volume the business manager
of Automotive Industries and the gen-
eral editor of Xeu: Jersey Xeighborhood

yewspapers. Inc., collaborate at the

time-honored game of killing two birds

with one stone. That is to say, they

produce a book designed to appeal to

the advertising manager or account ex-

ecutive and at the .same time serve as a

text for advertising courses in schools

of journalism or other educational enter-

prises. The book is in four chief divi-

sions, heudcd respectively "Investigating

the Product," "Investigating the Mar-
ket," "Planning the Campaign," and
"Operating the Campaign". It attempts

to make an adequate analytical survey
of the factors that determine the success

of any advertising campaign. Con-
siderable attention has been paid to

examples drawn from the practice of

successful advertisers and the book
closes with a detailed account of what
the authors consider one of the most suc-

ce.<sful campaigns of recent yeai-s. The
volume is well printed, attractively

bound, and illustrated by a number of

charts, maps, graphs, and reproduced
advertisements featuring nationally ad-

vertised and marketed products.

659.1

The Advertising Principles of John K.
Patterson. Samuel Crowther. Si/s-

teni, Nov. 1923. v. 44, pp. 5S7-591, 652.

Illus. A collection of ideas valual)le

to the advertising manager. Patter-

son's rules are : Few words. No 'ad' is

large enough for two ideas. Illustra-

tions. Tell why as well as how; and
Strong headings.

659.1

The Open Sesame to Success in Indus-

trial Co-operative Advertising. T. W.
\'inson. Printer's Ink Monthly, Nov.
15, 1923. V. 125, pp. 169-174, The
underlying principle of co-operative

advertising is "promoting the use"

of a product.

659.1
The Science of Marketing by Mail.

Homer J. Bucklev. Forbes, Nov. 10,

1923. v. 13, pp. 148-150. The ad-

vantages of advertising by mail and
suggestions for conducting sales pro-
motion campaigns.

Buildings and Equipment 658.2

Design and ^Maintenance of Factory
Buildings, II. Pearman. Industrial

Management (London), Nov. 1, 1923.

V. 10 U.S., pp. 239-241, One of a series

of articles intended to cover initial lay-

out, design, construction, and main-
tenance.

658.2
How We Combined Concrete and Mill

Construction. K. D. Hamilton. Fac-
tory, Nov. 1923. v. 31, pp. 608-610,

63S. Covers many pha.ses of building

design and equipment as illustrated by
the shoe factories of the George E.

Keith Co. The important feature of

their designs was to obtain a maximum
amount of daylight at the interior of

the building.

658.2
Modern Maintenance of Plant and

K(|uipmcnf. W. G. Ziegler. Indus-

trial Management, Nov. 1923. v. 66,

pp. 267-276. Illus. The first of a

series of articles on plant maintenance,

its buildings and fixed equipment.
Roofs, floors, lighting, heating, venti-

lation and other construction prob-

lems are discussed. A maintenance
study chart and photographs arc used.

658.24
Ten Plans that Cut Lighting C»A<.
Arthur Williams. System, Nov. I'.i2:i.

v. 44, pp. 573-576. Illus. How to save-

in electric current and how to plan for

the most effective lighting in various

kinds of business.

Economics 331

338.97

Can We Beat the Business Cvclc?
Arthur Bullard. World's Work, Dec.

1923. v. 47, pp. 210-216. "The way
to beat the Business Cycle is to under-

stand it"'. Statistics and Graphic
Charts are es.sential to the man who
must have a forecast of the future and
only by the study of figures and curves

can the trend of business be followed.

338.4

German Agricultural Implement Indus-

try and Trade. E. M. Zwickel. Suppl.

to U. S. Commerce Reports, Oct. 15,

1923. Trade Information Bulletin No.

153. 25 pp. Many of Germany's
munition plants have been converted

into plants to manufacture farm im-

plements. This pamphlet shows the

expansion of trade and its effect on
the sale of American implements in

Germany and in countries to which
Germany may export her products.

33

The Government in Business. G. E.

Roberts. 26 pp. Liberty in business

versus government control and owner-
ship. Address before the American
Bankers' Association, 1923.

331.81

Hours of Labor in Canada and Other
Countries. Dept. of Labor, Canada,
ll'di/cs and Hours of Labor Heport
No. 5, 1923. 32 pp. An up-to-date

pamphlet indndiiitr late developments
in the Ruhr.

658.31811
How to Succeed with the Eight-hour

Dav. Kent Harrison. Iron Age, Nov,
1.5,1923. V. 112, pp. 1321-1322. How
the change from the 12- to the 8-hr,

shift was made in the open-hearth de-

partment of the Donner Steel Co.

331
The Importance of Earning a Living.

Caroline E. MacGill. Scribner's Maga-
zine, Dec. 1923. V. 74, pp. 742-747.

A convincing and readable article trac-

ing the changes in women's occupations
with the idea of pro\nng that we have
created present conditions by our love

of luxuries and our refusal to settle

down to hard work.
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338
Industrial Organizatiou—Development

and Prospects.

By John Lee. 119 pp. Prentice-Hall,

Inc.

The half-dozen chapters of this book
are based upon a series of lectures de-

livered at Cambridge University in the

autumn of 1922, under the auspices of

the Board of Economics. In these lec-

tures Mr. Lee attempted to present the

various recent developments of indus-

trial organizdtions throughout the world.

Mr. Lee frankly admits that in so far

as he ventures to draw conclusions from
the mass of information he lias assem-

bled, these conclusions are comparative

rather than definitive. He does not at-

tempt to build up any tlieory of indus-

trial organization but summarizes the

main tendencies of today, so far as it is

possible to summarize them. American
readers will naturally be particularly

interested in Chapter II, on "Industrial

Organization in the United States". On
a sort of industrial "magic carpet," the

author transports his readers in an in-

stant from the Ford plant at Highland
Park to the Filene store in Boston; from
Endicott Johnson to Link-Belt; and pos-

sibly most miraculous of all, from the

New York Times to the New Republic.

While Mr. Lee's book gives evidence of

no very definite conviction, it does pre-

sent a considerable amount of significant

material.

337
Influence of the Tariff on Prices. Philip

G. Wright. Journal of the American
Bankers' Association, Nov. 1923. v. 16,

pp. 301-303. A discourse on tarift',

its effect on prices and domestic and
foreign production and distribution.

The author's summary opinion is that

"in the long run a protective policy

is wasteful of human effort".

332.4
Monetary Tlieory Before Adam Smith.

By Arthur Eli Monroe. 312 pp. Har-
vard University Press.

This is the twenty-fifth volume in the

series of Harvard Economic Studies,

published under the direction of the

I'niversity's Department of Economics.
Professor Monroe offers in this volume
the first survey in English of early mone-
tary theory, and probably the first ade-

quate account in any language. Extended
surveys of the sixteenth, seventeenth,

.ind eighteenth centuries are introduced
by two sections, one on ancient and the

other on medieval monetary theory. The
author di.scu.sses such topics as the origin

and functions of money; qualities de-

sirable in money; problems of the

standard, control and prerogatives of
coinage; the coinage system; the value

of money (commodity, quantity, fiat,

supply and demand, and equilibrium
theories) ; tlieory of price changes; prin-
ciples of circulation; velocity of circula-

tion
;
problems of reform. This is de-

signedly a histoi-j' of theories rather tlian

one of liieorists or their times. It will

be valuable as a textbook, because knowl-

edge of the early material on monetary
theory is indispensable to adequate ap-
preciation of the work of the later

writers. It will also be of value to busi-

ness men, who are coming more and
more to see the important bearing upon
their daily work of a clear understanding
of the fundamentals of economics.

338.5

Open Price Associations. M. N. Nelson.

"Universitj' of Illinois Studies in the

Social Sciences," June 1922. v. 10,

No. 2. An exhaustive study covering

240 pages beginning with definitions

and a historical background. Some
of the subjects covered are : The Eddy
theory; Structural features; the Re-
porting plan; Advantages and disad-

vantages connected with open price

work; and Open price associations and
the public welfare. Special chapters

are given to the Iron and Steel and
Lumber Industry. There is a bibli-

ography.

338.97
The Pre-War Business Cycle, 1907-1914.

W. C. Schluter. "Studies in His-

tory, Economics and Public Law,"
Columbia University, N. Y., 1923.

V. 108, No. 1, 189 pp. An inquiry

into the causes that produced the busi-

ness depressions during this period in

the U. S.

338.5
Prices and Cost of Living. Labor lie-

view (Oct. 1923) of the Bureau of

Labor Statistics, U. S. Dept. of Labor.

56 pp. Statistics showing the average
retail prices of the principal articles

of food from 1913-1923.

331.891
Violence in the Coal Fields. Bituminous

Operators' Special Committee, n.d.

Pamphlet, 32 pp. A series of news
releases summarizing some results of

the study of labor conditions in the

bituminous coal fields.

382
Markets—How
port Managers.

The Credit

v. 25, p. 28.

made available

by the U. S.

Domestic Com-
ial reference to

igence Division

foreign sales.

Who's Who in Foreign
Uncle Sam Helps Ex
Arthur S. Ilillver.

Monthhj, Nov. 1923.

Tells of information
to export managers
Bureau of Foreign and
merce and makes spec

the Commercial Intell

as a clearing house of

Equipment 658.28
Addressing ilacliines. Edward T. Fan-

ning. The Credit Monthhi, Nov. 1923.

V. 25, pp. 8, 22, 24. Discusses the

many uses of addressing machine.

658.28
What Time Recording Machines Tell.

F. E. Francis. The Credit Monthly,
Nov. 1923. V. 25, jtp. 26-27. Rela-

tion of time recording devices to oflice

efTiciency. Author gives 8 advantages,
counting as most important the ability

to calculate expense of single opera-
tions.

Financial Control. Banking 332.1

Borrowing from Your Bank. S. H. Pat-
terson. MaXAGEMEXT axd -\DiIIXIS-

o-RATiox, Nov. 1923. v. 6, pp. 569-

574. Ulus. What the bank can, and
will do for the business man, and what
securities must be furnished to secure

financial aid. Suggestions are given

for testing the financial condition of a
business.

657.524:658
Estimating Monthly Collections of Cash.

J. H. Barber. Maxagemext axd Ad-
MixiSTRATiox, Nov. 1923. V. 6, pp.
581-584. The treasurer can estimate

in advance the amount of cash that

will be at his disposal if a "Collectibles

Fund" is available. This article shows
how to build up such a fund.

658.14
Handling the Finances of a Business.

Frederick K. Kupprecht. System,
Dee. 1923. v. 44, pp. 723-727. Plan-
ning is the keynote in financing a busi-

ness, but plans must change as the

business changes. A systematic out-

line given to a bank will strengthen

the borrower's arguments.

658.14
Interpreting Operations to the Directors.

G. C. Brown. Maxagemext axd
AoiiixisTRATiox, Nov. 1923. V. 6, pp.
593-598. How the cost sheets of a

company are closed at the end of the

month. Shows the manner in which
the summarized results are tabulated

and charted for presentation at the

monthly directors' meeting.

658.14
Is Our Investment in Cost Accounting

Profitable? IV. T. W. Howard. F«c-
tory, Nov. 1923. v. 31, pp. 605-607.

Specification costs and how they com-
pare with job costs. Aims of the two
systems with examples from practice.

A parallel description will assist in

deciding which system is the best for

a specific industrv.

332.11

Universally Acceptable Checks. Thomas
L. Gregg. The Credit Monthly, Nov.
1923. V. 25, pp. 14-15, 24. Illus.

Describes the old banking method of
"interest charge"' and "exchange
charge" on checks, how this was elimi-

nated by the Federal Reserve Act, and
how a par jKiyment system was
establislied.

Industrial Accidents 614.8
Estimated Annual Number and Cost of

Industrial Accidents in the United
Slates. Car! Hookstadt. Monthly
Labor Revieiv, Nov. 1923. v. 17, pp.
991-999 (1-9). An attempt to deter-

mine, through statistics, the number
and cost of industrial accidents in the

U. S. under normal industrial con-

ditions.

614.8
Industrial Accident Experience Tables.

J. B. Hackett. Maxagemext axd
Admixistratiox, Nov. 1923. v. 6, pp.
040-059. The author has brought into

convenient form the statistics neces-

sary for an individual plant to judge
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its rt-liitive standing in number and
nature of accidents. An aid in plan-
ning lor accident prevention.

614.8
Saving Men and Money. Floyd W. I'ar-

sons. World's Work, Nov. 1923. v.

47, pp. 29-33. A popular discussion

of accidents giving some telling figures

which prove the cost of carelessness.

Advocates more diligence in teaching
safety measures.

Industries. Special 658.9:629.113
The Applii'alidii of Conveyor Kquipinent

to a Small Production Plant. H. P.
Harrison. Societt/ of Aulomotive En-
gineers' Journal, Nov. 1923. v. 13, pp.
357-365. lUus. How conveyors were
installed in an automobile plant with-
out interrupting production. Results
were accomplished with a minimum
amount of rearrangement of the plant
and an investment commensurate with
the saving eflfected.

658.9:629.113
Comple.xity of Production Problems In-

creasing Each Year. W. L. Craver.
Automotive Industries, Nov. 1, 1923.

V. 49. pp. 872-S76. Portraits. Points
out the changes from the so-called

arti.san type of workmanship to mass
work as carried by a systematized or-

ganization. Directed to the man inter-

ested in the mechanical end of the

automobile industry.

658.9:681.61
Control Methods Determine Efficiency

of Production. Percy S. Brown.
Automotive Industries, Nov. 1, 1923.
v. 49, pp. 893-S9G. Digest of a paper
on the "Production Control Methods
of the Corona Typewriter Co." Covers
the methods division and time-study
work.

658.9:621.72
Cost Comparison in Handling Materials.

S. B. Brown. Makagemknt .\nd Ad-
MixiSTRATiox, Nov. 1923. v. C, pp.
611-C14. Illus. Shows the economy
of mechanical equipment as used at

the Warren Foundry & Pipe Co.
where it is necessary to have on hand
between three and six months' supply
of materials in order to avoid shut-
downs.

658.9:685.3
How We Combined Concrete and Mill

Construction. K. D. Hamilton. Fac-
tory, Nov. 1923. v. 31, pp. 608-610,
638. Covers many phases of building
design and equipment as illustrat»d by
the shoe factories of the Oeorge E.
Keith Co. The important feature in

designs was to obtain a maximum
amount of daylight at the interior of
the building.

658.9:674
Mechanical Engineer in the ManagcMitiit

of Woodworking Industries. W. L.
Churchill. Merhnnical Engineering.
Dec. 1923. y. 45, p. 692. The me-
chanical engineer in this article is

really the man who can reduce manage-
ment to a definite science. It is this
kind of organization which is needed
in the woodworking industries.

658.9:625.246
Planned Repetitive Manufacture of
Heavy E(|uipment. W. B. Ferguson.
-Ma.vagkmk.nt and Administratkjs,
Nov. 1923. V. 6, pp. 585-592. Illus.

The example selected is 1500 hopper
type steel cai-s made for the C. & 0.

|{.K. by the Newport News Shipbuild-
ing and Dry Dock Co. Does not
discuss the mechanics of car building,

but brings out the need for careful

correct planning.

658.9:621.72
Surprising Profits from Small Savings.

C. C. Chesnev. Factory, Nov. 1923.
v. 31, pp. 595-598, 626. Illus. How
intensive attention to little things, and
a study of motions and costs, brought
about improvement in methods and
production in the foundry.

629.113:338
Tendencies in the Automobile Industn".

C. C. Edmonds. American Economic
neiieiv, Sept. 1923. v. 13, pp. 422-
441. Several representative companies
furnish the historical background for
this article which examines the indus-
try as to its integration, combination,
and monopoly. A section is also given
up to "The Parts Industry".

658.9:629.113
Test-tubing the Automobile. Clinton W.

Gilbert. Business, Nov. 1923. v. 5,

pp. 20-21, 54, 56. Illus. Describes
tests made by the U. S. Bureau of
Standards of special interest to the
automobile industry. Special refer-

ence to gasoline, brake linings, and
tires.

658.9:629.113
What About Automobile Shops? A. L.
DeLeeuw and K. D. Condit. Ameri-
iiin Machinist, Nov. 1, 1923. v. 59, pp.
0S3-684. How to obtain greater effi-

ciency in drilling operations by atten-
tion to proper drill grinding, arrange-
ment of drilling spindles, etc. Both
operator and machine should be kept
constantly busy.

Insurance 658.284
"Covering" What Insurance Can"t Cover.

R. S. Moulton. System, Dec. 1923.
V. 44. pp. 741-743,^802. Illus. De-
scribes methods for protecting records
against Are.

368.1
Fire Safety as a Credit Item. W. W.

Orr. The Credit Monthly. Nov. 1923.
V. 25. pp. 10-11. How "the National
Association of Credit Men co-operated
with the National Fire Protection As-
sociation to bring about greater safety
and reduction in insurance rates.

658.284
Protection of Records. Preliminary Re-

jiort of the Committee on National
Fire I'rotection Association. 1923.
Reprint. 5 pp. Gives methods used
to protect records against loss by fire.

Management 658
Autocratic .Management in Production

Does Not Give Best Results. N. G.
Shidle. Automotive Industries, Nov.
1, 1923. v. 49, pj). 877-878. Title is

a misnomer. The article is a cursory
report of some of the topics touched
upon at the S.A.P]. Meeting at Cleve-
land, Oct. 25 and 26, 1923.

658
Complexity of Production Problems In-

creasing Each Year. W. L. Craver.
Automotive Industries, Nov. 1, 1923.
V. 49, pp. 872-876. Portraits. Points
out the changes which have been made
from the so-called artisan type of
workmanship to mass work as carried
by a systematized organization. Di-
rected to the man interested in the
mechanical end of the automobile
industry.

658.16
Effect of Plant Location ami Machine
Grouping on Profitable Operation.
D. S. Kimball. Makagemext and
Admixistkatiox, Nov. 1923. v. 6, pp.
599604. Illus. The author describes
various methods of machine grouping
and pointing out the advantages and
disadvantages. This is the fifth article

in the series. "The Organization of
Modern Industry".

658
The General Question of Extent and
Method of Control Under Scientific

Management. Charles W. Mister.

^ Harvard Business Review. Oct. 1923.
v. 2, pp. 13-22. An analysis of the
principles of management. The author
believes there is great danger in over-
doing the control features and devel-
oping a mechanism which is too costly
and frequently breaks down.

658(07)
Industry Needs 200,000 Leaders. Michi-
gan Manufacturer and Financial Rec-
ord, Nov. 17. 1923. v. 32, pp. 6. 25.
A plea for the training of executives
in the engineering field to meet the
demands made l)y the ever-changing
conditions in industry. Results culled
from reports of Conference organized
by the National Industrial Conference
Board.

016
Library of Congress as a Source of Busi-

ness Information. James True. Print-
ers' Ink Monthly, Nov. 1923. v. 7,

pp. 68, 71. Describes service business
men can obtain from Bibliography
Di\'ision of Library.

658
Managerial Achievement in Human Or-

ganization—Can't it be measured f

Sara A. Lewi.sohn. A i)amplilet.
Guide i)osfs by which the real achieve-
ments of management may be meas-
ure<l. Management's primary object
is j>rofit. l)iit it must also yield a rea-
sonable development and give satis-
faction to the hiunan l)eings contrib-
uting to this profit.

658.16
The Military T>-pe of Organization. W.
Maxwell Reeil. Bulletin of Taiilor
Society, Aug. 1923. Released Nov.
1923. V. S, pp. 141-149. A compre-
hensive article showing how corpora-



108 Management and Administeation Vol. 7, No. 1

tions, through efficient management,
may make themselves secure against

government ownership. A brief his-

tory o£ industrial organization is fol-

lowed by a recital of the dangers of

the military type of organization.

Modifications of its supervisory fea-

tures are offered.

651.3

Office Organization and Practice.

By Amy Weaver. 144 pp. Ginn and
Company.

While the range of this little book is

limited, and it does not attempt to com-
pete with the larger and more compre-
hensive works on office management, it

will be welcomed by office managers who
are wrestling with the problem of for-

warding a program of educational train-

ing for their employees. Eight chapters

of the book deal with office organization

and practice, studpng in detail the sub-

ject of mail handling, filing, orders, bill-

ing, and purchasing. The last four
chapters describe the duties of the office

executive, including the hiring of new
employees, supervision over office rou-

tine, and the installation of systems.

The author, who is general manager of

the Weaver Emplojinent Service, has
written this book with the viewpoint of

the young employee constantly in mind.

The volume shows the way to an efficient

performance of various office tasks, mak-
ing clear their bearing on the business

as a whole. It calls attention to the

varied opportunities that are offered in

the field of office work. Problem and
e.xercise material is provided at the end
of each chapter. Much of this material

has been drawn from actual cases, and
provides a fund of practical information

for the voung office worker.

658
Overhead Costs in Modern Industry.

J. M. Clarke. Journal of Political

Eronomii, Oct. 1923. v. 31, pp. 605-

636. This very interesting and in-

structive article is one of a series on
overliead costs. It covers the whole
field of economic analysis in the large

plant, touching on machinery and
equipment, expansion problems, labor,

research, buving, selling, etc.

658
Personal and Business Efficiency.

By C. A. Henderson. 308 pp. George
H. Doran Company.

There is much that is new, fresh, and
invigorating in this book by Professor
Heiulerson, formerly of the Boston Uni-

versity College of Business Administra-

tion and now connected with the Babson
Institute at Welleslcy Hills. Starting

with tlie handicap of the sadly over-

worked word "efiicieney" in his title.

Professor- Henderson soon overcomes the

handicap and gives his readers a genu-
inely illuminating exposition of the text,

that while business has a tendency to

become the kite, flying the num as its

tail, the reverse is really the proper
order. Business is for life, not life for

liusiness. And yet in the meantime busi-

ness seems to be the larger part of life.

Tiie book is very easy to read, and will

be all the more helpful by reason of the

fact. The author is decidedly broad-
gage in quoting fi'om other writers. He
jumps from Bergson to Hoover and
from Emerson to James B. Duke with
equal facility. He hooks up Professor
Relativity Einstein and Professor John
L. Sullivan in the same paragraph.
Angels can do no more.

658.02
Platform Speaking—A Practical Study

for Business and Professional Men.

By George Rowland Collins. 341 pp.
Harper & Brothers.

Skilfulness in platform speaking pays.

This is the text and the ke3'note of a book
addressed to "the business and profes-

sional man, whether he be a college

student training for his career, or an
established man-of-affairs studying for
self-improvement". The author is George
Rowland Collins, assistant professor of
public sjieaking in the New York Uni-
versity School of Commerce, Accounts
and Finance. While the book is based
largely upon actual teaching esjjerience

in college classrooms, the material has
been so treated that it is of use to the

general reader as well as to the college

student. There are four main divisions

and an appendix. Part I introduces

the general study of platform speaking,
and concludes with a chapter on "The
Control of Nervousness". In Part II,

on "The Physical Instruments of
Speech," Professor Collins leans rather

hea^aly on "Fimdamentals of Speech"
by Professor C. H. Woolbert of the

University of Illinois. However, the

material is good, the debt amply ac-

knowledged, and the readers clearly

gainers by the borrowing. Part III con-

cerns "Speech-construction," Part IV,
"Specialized Speech-forms," and the

Appendix presents a variety of useful

material, including suggested subject and
outlines for different types of platform
speeches.

658.78
The Practical Application of the Theory

of Accounting for Supplies. Percy
' W. Pogson. Journal of Accountancy,
Dec. 1923. v. 36, pp. 430-439. A plea
for better methods of handling sup-
plies and materials. Outlines a plan
for a perpetual inventory system.

658
Scientific Management and the Engineei'-

ing Situation. Sir Wra. Ashlev. Bar-
nelt House Papers No. 7. 1922. 28

pp. A critical analysis of the prin-
ciples of management as viewed by a

British professor. Problem before
employers is to combine the creation

of new types of labor with considera-

tion foi' natural liuiuan feelings.

658
Surprising Profits from Small Savings.

C. C. Chesney. Factory, Nov. 1923.

y. 31, pp. 595-598, 626. Illns. How
intensive attention to little things and
a study of motions and costs ))rought

al)out improvement in methods and
production in the foundry.

658
The Things We Learned from Making
Over a Business. F. L. Sweetser. Sys-
tem, Nov. 1913. v. 44, pp. 577-5S0,

636. Illus. The reorganization prob-
lems of the Dutchess Manufacturing
C'ompany covering personnel, manu-
facturing and selling.

Mechanical Handling 658.281
The Adaptability of the Overhead Con-

veyor. M. W. Potts. Industrial Man-
agement, Nov. 1923. v. 66, pp. 292-

299. Illus. Hoists—hand, pneumatic
and electric, monorails, trolleys, and
telphers are all described and clearly

defined. Their adaptability and best

uses are discussed.

658.281
The Application of Conveyor Equip-
ment to a Small Production Plant.

H. P. Han-ison. Society of Automo-
tive Engineers Journal, Nov. 1923.

V. 13, pp. 357-365. Illus. How con-

veyors were installed in an automoliile

plant without interrupting production.

Results were accomplished with a min-
imum amount of rearrangement of the

plant and an investment commensurate
with the saving effected.

658.281
Bread Cooling Conveyor. George F.

Zimmer. Industrial Management
(London), Nov. 1, 1923. v. 10 n.s.,

pp. 256-258. Illus. A description of

the system used in the Atlas Bread
Company, Milwaukee. System can be
adapted wherever it is necessary to

cool, heat, dry or moisten materials

under way.

658.281
Cost Comparison in Handling Materials.

S. B. Brown. Management and Ad-
ministration, Nov. 1923. V. 6, pj).

611-614. Illus. Shows the ecoiioiuv

of mechanical equipment as used at the

Warren Foundry & Pipe Company
where it is necessary to have on hand
between three and six months' supply
of materials to avoid shutdowns.

658.28:657
Formulas for Computing Economies of

Labor-Saving Equipment. Materials

Handling Division of the American
Society of Mechanical Engineers. Nov.
1923.

"
Lealiet, 4 pp. Worked out on

the consideration that in a comparative
accounting, increased production will

always carry a higher value than that

attached to normal production.

658.281
Getting an 800 Per Cent Increased Haul-

age at Lower Cost. Factory, Nov.
1923. v. 31, pp. 618-619. Illus. In-

ternal transportation system of the

B. F. Goodrich Co., operating 40
trains, each train averaging 11 ears.

Trains operate almost exclusively

through a subway system. Cost of
operation and maintenance is distrib-

uted monthly to the various depart-
ments in [jroporlion to the amount of

service thev received.

I
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Personnel 658.323
Combiiiiii'; Time Card niicl Pav Clieck.

E. C. J lough. Fiuloni, Nov. 1923.
V. .31, p. 601. Company pive.s tlie bank
a olipck lor I lie amount of the pay-roll
and as each cmployue rinjjs out on
pay day, lie lifts his pay check and
drops his time card. Blank forms are
given.

658.3112
A Comparative Study of Clerical Test.s.

I'art 2. Classifying and Tabulating.
L. L. Tliurstone. Public Personnel
Studies, Nov. 15, 1923. v. 1, No. 3.

Bureau of Public Personnel Adminis-
tration Institute for Government
Re.searcli. Washington. General dis-

cussion witli 19 examples in classifying
and tabulating tests as used by various
State Civil Service Commissions.
Manifold copy.

658.31112
Co-ordination of Executive Activities.

W. W. Kincaid. 1923. Ameriean
Management Association. Pamphlet,
5 pp. Author recognizes the different
functions of administration and man-
agement, but urges clo.ser co-operation
among departmental heads.

658.311511
The German Works Councils. Emil

Frankel. Journal of Political Econ-
omy, Oct. 1923. V. 31, pp. 708-736.
A comprehensive article on the strug-
gle among the conflicting social groups
in Germany where the Works Councils
mean dillerent things. The story of
the development of the idea froni the
time of the armistice to December
1922.

658.3
The Human Element in Production.
W. F. Jameson. Society of Automo-
tive Engineers' Journal, Nov. 1923.
V. 13, pp. 366-369. Points covered
are: Importance of right thinking;
development of well-balanced brain:
inertia the great obstacle; value of
auto-suggestion.

658.301
The Liberal Business Man Under Eire.

E. A. Eilene. World's H'orA". Dec.
1923. pp. 51-57. A readable article

which attempts to analyze the attitude
of the liberal business man ami arrive
at some reasons why he faces per-
sistent opposition from his fellows.
Closes by offering two suggestions that
might clear the road of business and
social progress.

658.3185
Making the Employee Publication Hcally

Pay. D. C. Vandercook. Faelnrii,
Nov. 1923. V. 31, pp. 613-615. 044.
lllus. Such a paper must be edited
along broad and dignitieil lines with
the management's ap))rovaI stamped
upon it. It should become "a platform
where both workers and management
can board the same train".

658.3113
Methoils of Transfer and Promotion in

Business Organizations; Report pre-

])ared by the National Association of
Corporation Training. 1920. lieprint,

1923. Pamphlet issued by American
Management Association giving plans
in practice. Contains forms for em-
ployee records.

658.3
Personnel Management.

Bv Walter Dill Scott and Robert C.
Clothier. 643 pp. A. W. Shaw
Company.

The sub-title of this book, "Principles,
Practices and Point of View," indicates
the purpose of the authors, which is

ol)viously to attack the personal problems
of maiiagejnent from every jioint of the
compass simultaneously. The impact of
this attack may be judged from the fact
that there are nearly 500 pages in the
l)ody of the book. The appendix alone
has more pages than are used for the
entire contents of most of the volumes
heretofore produced in the personnel
field. President Scott of Northwestern
University and Mr. Clothier, formerly
enii)Ioynient manager of the Curtis Pub-
lishing Company, make a very strong
team. With a wealth of experience from
which to draw, the authors of "Personnel
JIanagement" have taken the foundation
principles of personnel administration,
stripped them of the vagueness with
which they are generally clothed, and
discussed them in tenns of their prac-
tical application to problems of manage-
ment. This is in every sense a big book.
It is one to which managers must give
due consideration, for it presents a
graphic delineation of a well set-up per-
sonnel control applicable, with slight

modifications, to practically any type of
business organization.

658.3
Production Efficiency Increases liy

Speeder of Human Element. W. F.
.loiinson, Eugene Bouton and H. P.
Harri.son. Automotire Indt(stries,
Nov. 1, 1923. V. 49, pp. 883-884.
Suggestions for instilling into the
worker the spirit of working for him-
self. Develop concentration and so
eliminate time for expressions of dis-

satisfaction. Extracts from paper by
W. F. Jameson on "The Human Ele-
ment in Production".

658.386
Rational Works Management in Fac-

tories. IX. Training. John A.
Davenport and J. Inman Emery. In-
dustrial Management (London), Nov.
1.5, 1923. v. 10 U.S., pp. 270-272.
.\dvocales the classification of em-
ployees according to their capabilities.
Bases groups on physical and mental
ability and then trains them for special
tasks.

658.384
"Save at the Shop". A Ringing Chal-

lenge to Workers. Allard Smith.
liankers' Mnnlhlu. Nov. 1923. v. 40,

l>p. 28. 58-61. The bank's plan for
industrial savings. A description of
methods covers: Selling the manage-

ment, .Selling the worker, Installation

and operation, and Resolicitation.

658.3112
Selecting Employees. Report of Com-

mittee on Employment plans with Con-
vention Discussion. Chairman, Earl
B. Morgan, Curtis Publishing Com-
pany. 1923. American Management
Association. Pamphlet, 24 pp. A
comprehensive discoui-se on methods.
Covers every step from the reception
of prospective employees to the final

results of the interview and methods
of recording it.

658.331151
Supervision and Discipline. Elisha Lee.
> American Management Association,
1923. Pamphlet, S pp. Describes plan
of Employee Representation of the
Pennsylvania Railroad System. Au-
thor claims better acquaintance in-

creases respect between management
and employees. Disciplinary cases are
taken care of by a fifty-fifty Discipline
Committee.

658.316
Unemployment Agreement Between
Members of the Chicago Industrial
Federation of Clothing Manufacturers
and the Amalgamated Clothing Work-
ers of America. Oct. 1923. 30 pp.
Pamphlet giving text of the agree-
ment.

658.3112
A'ahio of Phvsical Examinations in Pulp
and PapeV Mills. Seth L. Bush.
Paper Trade Journal Nov. S, 1923.
V. 77. pp. 24, 37. Such examinations
furnish a selection policy by which ap-
plicants are placed on the work best

fitted to their physical capabilities and
limitations. This gives protection and
medical aid to the worker, and lessens

the accident compensation Iturden of
the company.

658.3185
What the Pereonnel Publication Can Do

for the Worker. D. C. Vandercook.
Industrial Management. Nov. 1923.
V. 66, pp. 307-310. Discusses how the
)dant or personnel publication can be
made really valuable to worker and
company. ElTective paragraphs se-

lected from a number of papers are
given.

658.3
Why Our Labor Costs Are Low. F. L.

Sweelser. System, Dec. 1923. v. 44,

pp. 733-736, 785. lllus. Personnel
I>rinciples as worked out by the
Dutchess Manufacturing Co. Advo-
cates the Committee System and in-

cludes some points on training of
employees.

658.31158
Workable Employee Suggestion System.

L. W. Tomlin. Iron Age, Nov. 15,
102.3. V. 112, pp. 1315-1.316. System
of the Remy Electric Co.. Anderson.
Ind. A definite time is allotted for a
suggi\stion campaign during each vear.
Rewards, from .$.5.00 to .$2.50.00, are
paid for workable suggestions.
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331

The Worker in Modern Economic

Society.

By Paul H. Donglas, Curtice N. Hitcli-

"cock and Willard E. Atkins. 920 pp.

The University of Chicago Press.

This is another volume in the series,

"Materials for the Study of Business,"

issuing from the press of the University

of Chicago. It is designed for use as a

textbook but, like many books recently

published, has a distinct and valuable

message for the man whose training is

being secured on the job rather than in

college classrooms. From the ordinary

text on labor problems this volume dif-

fers in two important respects. First,

it aims to widen its scope by emphasizing

both the psychological and the underly-

ing industrial aspects of the modem
labor situation, while knitting together

the various proljlems into a more or less

unified and organic whole. Second, it

is a book of readings, with selections

from different sources, rather than a re-

w^riting of them. Both depth and breadth

are evident in the authors' examination

of the psychological and the historical

backgrounds of labor, their analysis of

the worker's position in industrial Amer-
ica today, and their investigation of the

methods and policies which are being

proposed and adopted by various groups

in industry to meet the conditions in

which they find themselves One factor

which increases the usefulness of this

book to the business executive is its

presentation, in convenient form, of con-

siderable source material bearing on con-

troversial issues.

658.3186
Worth-while Vocational Training.

George B. Frazer. Macliinery, Dec.

1923. V. 30, pp. 289-293. Illus. An
outline of the program followed by
the Vocational School in Grand
Rajiids. !Mich.». in training future

nuichiuists and mechanical draftsmen.

658.31246
Empliiyee Ownership.
Emplovee Stock-Ownership Plans; Re-

port prepared by National Association

of Corporation Training in 1921. 108

))p. Pamphlet reprinted by American
^Management Association, giving out-

lines of plans, list of companies oper-

ating them and the blanks and forms
used.

658.31246

Report on Employee Stock-Ownership
Plans; Pamphlet by Metropolitan Life

Insurance Co., Aug. 1923. 15 pp.
Comments on the installation, adminis-

tration and general results of plans

and tlie complete plans of three com-
I)aiiic>. lias comparative chart of 3ti

plans.

658.31246
General Motoi-s Has Plan to Hold Its

Kov Men. Printers' Ink, Nov. 15,

1923. V. 125, pp. 33-36. A plan

calculated to supply an incentive to

managers by organizing a Managers
Securities Company. Managers, or

key men in the industry, may be at-

tracted into partnership with the

stockholders, by becoming stockholders

themselves.

658.3(06)

Labor Associations.

Emplovees' Mutual Benefit Associations.

Bloomfield & Bloomfield. 1922. 19

pp. "The present survey has 'taken

stock' of the activities of employee

mutual benefit associations throughout

the country. A large number of suc-

cessful plans have been analyzed and

their various functions, methods and

details compared." Contains 9 ana-

lytical charts.

658.3188(007)
UnemplojTnent Agreement Between

Members of the Chicago Industrial

Federation of Clothing Manufacturers

and the Amalgamated Clothing Work-
ers of America. Oct. 1923. 30 pp.
Pamphlet giving text of the agreement.

334.7

Emplovees' Mutual Benefit Associations.

Bloomfield & Bloomfield. 1922. 19 pp.
"The present survey has "taken stock'

of the activities of employee mutual

benefit associations throughout the

country. A large number of successful

plans have been analyzed and their

various functions, methods and details

compared." Contains 9 analytical

charts.

Power 658.25

The Control of Power Production. Ill

:

The Principles of Steam Engine

Operation. C. L. Hubbard. Factory,

Nov. 1923. V. 31, pp. 602-604. Illus.

Details of construction which the

owner of a plant should know to get

the full mechanical efticieney of his

engines. High pressures are conducive

to economv.
658.26

Fitting the Electric Motor to the Pump.
R. H. Rogers. Water Works, Nov.

14, 1923. V. 60, pp. 1013-1018. Illus.

Discussion on the application of elec-

tric drive to a fundamental operation

in industrial plants. Takes up the fol-

lowing topics : Ratio of dxniamic head

to static head; Pump chaiacteristics;

Operating off rating; Choice of

pumps; and Pump control.

658.26

How $250,000 Was Saved Per Year in

Boiler-Plant Operation. Donald

Spaekman. Power, Nov. 13, 1923.

V. 58, pp. 785-786. Review of a paper

by Jlr. Spaekman of the Lukens Steel

Co. in which plant the saving was
accomplished. The pai)er is discussed

bv E. M. Gilbert.

658.26

Power Problems of Vital Interest to

Executives. J. T. Beard. Industrial

Miinafiement. Nov. 1923. v. 66, pp.
302-307. Illus. How repairs may be

kept to a minimum through intelligent

supervision and handling of equip-

ment. Steam turbines, steam engine-

driven compressors, piping systems

and other special machinery are dis-

cussed.

Production 658.5162

Comparative Production Studies Sug-

gested to Increase EfQciency. A. L.

Evans: Automotive Industries, Nov.

1, 1923. V. 49, pp. 896-898. Standard-

ization of machine tool equipment. An
attempt to answer the question: "How
can machine tools be so designed and

built that the user will have the advan-

tage of a machine of proved excellence

and low cost, without losing the advan-

tage of special adaptability and econ-

omy which the special machine will

give '?"

658.5

Co-operation Between Shop and En-
gineering Departments. D. D. Wells.

Machinery, Dec. 1923. v. 30, p. 270.

Comments, supplementary to article

in .June Machinery on "Co-operation

of Engineer & Designer", covering co-

operation in development of design,

co-operation in planning production,

and methods employed in the tool-

room.

658.58

Determining the Economical Interval

Between Cleanings of Condenser

Tubes. C. E. Colborn. Power. Nov.

20, 1923. V. 58, pp. 803-805. How to

calculate the cost of cleaning, the daily

cost of the lo.ss due to operating with

a given reduction in vacuum, and the

daily average reduction in vacuum due

to tiie fouling of the tubes. Includes

graphic charts.

658.56

Effect of Plant Location and Machine

Grouping on Profitable Operation.

D. S. Kimball. Max.^gement and Au-
MixiSTRATiox, Nov. 1923. V. 6, pp.
599-604. Illus. The author describes

various methods of machine arrange-

ment, pointing out advantages and dis-

advantages. This is the fifth article in

the series, "The Organization of Mod-
ern Industry".

658.51

Efficiency in the Engineering Depart-

ment. Warren P. WiUet. American
Machinist, Nov. 8. 1923. v. 59, p. 706.

Illus. A schedule board keeps the

chief engineer informed of the status

of his work and shows the worker

what to do next.

658.53

Graphic Desk Book that Simplifies Man-
agement Problems. Rudolf von Huhn.
Printers' Ink Monthly, Nov. 1923.

V. 7, pp. 56, 59. Continuation of

article in October issue on graphic

control. Describes charts 7 to 10:

Inventory, Monthly sales versus col-

lection. Sales manager and statistician,

and Estimating monthly sales on basis

of unfilled orders.

658.562

How We Have 14 Per Cent Less Spoil-

age. F. A. Potter. Factorij. Nov.

1923. V. 31, pp. 615, 648. Illus. An
"Efiiciency Sqiutd" is made up of 20

girls chosen from various departments

of the Westinghouse Lamp Company.
These are trained in all branches of

the factorv work and become instruc-

1

1
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tors or supervisors of the less ex|)e-

riericetl workers. Records sliow timt

tliis supervision reduces spoilage anil

increases output.

658.56
Idle Capital in the Machine Shop. A.

Kasthope. Industrial Management
(London), Nov. 15, 1!)23. v. 10 n.s.,

pp. 272-27.5. Author believes liifih

wages and short hours are not possible

witliout total eliuiinalion of capital

waste. Kmpliasizes need of throe-

shift day, dropping of unproductive
organization olTicials, and complex
stores systems.

658.56
Idle Capital in the Madiiue Shop. A.

Kaslliupc. Inditxtriul Management
(London), Nov. 1, 1923. v. 10 n.s.,

pp. 244-245. Factors to which ma-
chine loss is attributable, and how to

remedy this interruption in factory
woik.

658.51
Phiiined Rei)etitive Manufacture of
Heavy Kipiipment. W. IJ. Ferguson.
M.\X.VGEMENT AND AdM1NISTR.\TI0N',

Nov. 1923. V. 6, pii. 585-592. Illus.

The example selected is 1500 hopper
type steel cars made for the C. & O.
R.R. by the Newport News shipbuild-
ing and Dry Dock Co. Does not dis-

cuss the mechanics of car building, but
brings out the need for careful, cor-

rect planning.

658.51
Planning—Its Place in Cost Control.

R. W. Darnell. Maxagemext axd
Admixistratiox, Nov. 1923. v. 6, pp.
605-610. Planning is not considered
in its relation to layout, but in its

bearing on the fiiumcial end of the
business. Gives records and forms
which furnish a splendid foundation
for the cost system aiul make it simply
a by-pi'oduct of the factory system.

658.575
Planning for the Manufacture of New-

Products. AV. Wilson. Industrial

Management, Nov. 15, 1923. v. 10 n.s.,

pp. 270-272. Treats of the problems
involved, especially the making and
testing of the model, and modifications
that follow.

658.53
Posting and Using the "Tell-Tale"'

Control Board. C. B. Lord. Maxaoe-
MEXT AXD Ad.MIXISTRATIOX, NoV.
1923. V. 6, pp. 017-621. The author
considers three things necessary to the

solution of Production Control: Defi-

nite budgeting, periodic fabrication
and loo per cent visualization of con-

ditions. Through special tables he
shows how the "Tell-Tale" control

board operates.

658.581
Power Problems of Vital Interest to

Executives. J. T. Beard. Industrial
Management, Nov. 1923. v. 6C, p|).

302-307. llhw. How repair may be
kept to a minimum through intelligent

supervision and handling of equip-
ment. Steam turbines, steam engine-
driven compressors, )ii|)ing systems

and other special machinery are dis-

cussed.

658.5
Purchasing Agent and Kngineer. AV. K.

Irish. In Bulletin of Taylor Societv,

Aug. 1923: released Nov. 1923. v. 8,

pp. 1.50-160. A rather exhaustive
article, with Discu.ssion, pointing out
residts which will help toward n

closer alliance between the purchas-
ing agent and his "right-hand man,"
the engineer. I'^mphasize the impor-
tance to the company of the outside

contacts of these two department
heads.

658.513
Scheduling and Progress Recording of

Drawings. Irwin Ilofl'man. Macliin-

erg. Dec. 1923. v. 30, pp. 29C-29S.
Illus. Describes a system for schedul-

ing drawings based on graphical forms.

658.53
The Serai-Logarithmic Chart. A. C.

Haskell. Industrial Management,
Nov. 1923. V. 66, pp. 300-301. Illus.

I low the logarithmic scale may be used
for graphic charts in statistical work.

658.516
Simplification Does Pay. E. M. Rogert.

Factorg. Nov. 1923." v. 31, pp. 598-
601. Illus. Basis for arriving at sim-
plified lines was the sales records for

the past 3 years. Cost studies led to

elimination of waste andsimplificalion
and standardization of methods and
products.

658.5
The Vertical Combination and How It

Reduces Distribution Costs. W. R.
Basset & Johnson Heywood. Indus-
trial Management, Nov. 1923. v. 66,

I)p. 279-2S0. Illus. A "vertical com-
bination" can cover all operations from
the source of raw material to the final

(listribution of the finished product.
The article outlines the po.ssibilities

of such combinations and illustrates

by graphic chart a "vertical combi-
nation" in the textile industry.

658.581
What About Automobile Shops? A. L.

DcLeeuw and K. I). Condit. American
Machinist, Nov. 1, 1923. v. 59, pp.
683-684. How to obtain greater efli-

ciency in drilling operations by
attention to proper drill grinding, ar-

rangement of drilling spindles, etc.

Both operator and machine should be

kept constantly busy.

658.581
What the Lubrication Engineer Has
Done for Power Plant Maintenance.
A. F. Brewer. Imlustrial Manage-
n>ent, Nov. 1923. v. 66, pp. 281-289.
Illus. Treats of scientific lubrication

and its value in machine maintenance.
The lubrication engineer should be
expert in his knowledge of lidtricants

and their special value and a|)plication.

Discusses special machines and their

lubrication problems.

658.51
A \Vi>rkable Planning Svstem for the

Motleratc Si/...l Plant. " A. V. Erick-

son. Faclorij. Nov. 1923. v. 31, pp.
611-612. Illus. Control of all work
in process is centered in the planning
department, having charge of a plan-

ning board which is the basis of the

system.

Selling.

Sales I'romotion. 658.85
Compensation Plan.s that Pay Salesmen

to Carry Out the Firm's Policies. J. J.

Witherspoon. I'rinlcrs' Ink Montltli),

Nov. 1923. V. 7, pp. 19-20, 92, 95-96.

A recital of plans and an analysis of

important features which must be con-

sidered in working out a compensation
system.

658.8

Creative Salesmanship.

By Herbert W. He,ss. 339 pp. J. B.

Lippincott Company.

In many respects this is an unusual
book, as is doubtless the intention of its

author, who is professor of commerce in

the Wharton School of Finance, Univer-

sity of Pennsylvania. The sub-title is

"Scientific Ideas for Salesmen, Sales-

managers and Sales Administrators,"

and the front cover presents a Swastika
effect in which figure the words "Good
Will," "Fulfilment," "Sale Profits,"

"Urge," "Wish," "Desire," "Person-
ality," "Inertia," and "Will." Professor

Hess starts out with the somewhat am-
bitious thesis that "Future history will

come to talk of masters of distribution

as the past has emphasized mastei-s of

production." That is, of course, some-
thing that time alone can reveal, but it

is safe to say that the masters of pro-

duction are not likely to fade completely
from the picture. About one-third of

the book is concerned with personality

building for salesmanship, with strong
accent on the training and control of the

body. The rest centers around the

philosophy of salesmanship, concluding
with a discussion of the sales manager
and his technic, and chapters on the

selecting and the training of salesmen.

658.85
Determining the Salesman's Etiiciency.

H. G. Kenagy. Printers' Ink Monthlg,
Nov. 1923. v. 7, pp. 42-44. Discus.scs

ways of arriving at a dependable
(|Uota and efficiency ratings for sales-

men. Gives graphic rating scale.

658.88
Estimating Monthly Collections of Cash.

.1. H. Barber. Maxage.mext axo An-
Mixi.sTiiATiiix, Nov. 1923. V. 6, 581-

584. The treasurer can estimate in

advance the amount of cash that will

be at his ilisposal if a "Collectibles

Fund" is available. This article shows
how such a fund can be built up.

658.807
•'Everybody in My Territory Has One".

.\. L. McCarthy. Sales Management,
Nov. 1923. V." 6, pp. 141-142, 232.

The Eureka Vacuum Cleaner Co. use

charts and pictures in training their
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salesmen. This method stimulates

imagination and serves to visualize the

growth and methods of the business.

658.808
How International Hai-vester is Making

Sales in Oii'-Season. Roger Davis.

Printers' Ink Monthly, Nov. 1.5, 1923.

V. 125, pp. 100-101. This company
proves the Heedlessness of off-season

sales slumps by a successful after

harvest sales contest of the "might-be-
seasonal" cream separator.

658.8
How a Sales Manager Can Make Himself
More Valuable to the Business. A. D.
Jovce. Sales Management , Nov. 1923.

V. 6, pp. 133-134, 160. Article is based
on the experiences of Mr. Joyce who
believes in a flexible organization
which is made to fit the men rather

than one asking the men to follow a
rigid plan. Will interest the sales

manager.

658.807
How to Make Salesmen Enthusiastic
About the Product. J. A. Murphy.
Printers' Ink Monthly, Nov. 1923.
v. 7, pp. 33-34. Believes cub training

more worth while than hiring stars.

Describes how Bowker Chemical Com-
pany's experimental farm trains sales-

men.

658.8
IIiiw We Found a Better Way to Pay
Our Salesmen. E. V. Waldvogel.
Sales Management, Nov. 1923. v. 6,

pp. 127-128, 193. Company changed
from a straight salary basis to salary
and commission. Now salesmen are
paid a commission for sales made in

excess of the base amount.

658.807
Preparing the Cub Salesmen to Handle

the Tough Prospects. S. C. Lambert.
Printers' Ink Monthly, Nov. 15, 1923.
v. 125, pp. 25-27. A sales manager's
instructions to his salesmen lays em-
phasis on self-control. Significant

paragraphs are quoted from instruc-

tion bulletins.

658.817
Simplifying Salesmen's Report Under

Complicated Sales System. Arthur
Lazarus. Printers' Ink Monthh), Nov.
1923. V. 7, pp. GO, 03-64. Sales ac-

counting system controlled by one gen-
eral office, but district offices, geo-
graphically chosen, are responsible for
all sales within their territory. Lowe
Brothers (paints and varnishes) claim
great efficiency and economy for
system.

658.808
The Tie-up of Sales and Production.

L. J. Conger. In Bulletin of Taylor
Societv, Aug. 1923: released Nov.
1923. "

V. 8, i)p. 137-140. The care-
fully prepared article emphasizes the
need of sales analysis. The author
shows how sales analysis led the
Corona Tj-pewriter Co. to estimate its

sales possibilities from the circulation
of the Saturday Evening Post.

658.82
Trade Promotion.
Armstrong Linoleum Field Work that

Promotes Sales. A. K. Barnes. Print-

ers' Ink Monthly, Nov. 15, 1923. v.

125, pp. 8-12. Author believes the

sales promotion man should be the

field man blazing the trad for the

product he represents, thus serving

both sales and advertising.

658.82
Building Sales from Consumer Inquiries.

C. B. Larrabee. Printers' Ink Monthly,
Nov. 1923. v. 7, pp. 26-28, 122, 125.

Methods for "follow up" of consumer
inquiries. Gives plans used by differ-

ent types of manufacturing concerns.

658.82
An Experiment in Distribution. John E.

Otterson. System, Nov. 1923. v. 44,

pp. 567-573, 616, 618. lllus. How
the "Winchester stores" system came
into being. Based on the principle

that the manufacturer must create his

own demand, the company built up an
identity of interests among the manu-
facturer, the distributor and the dealer.

Describes also the organization and
purpose of the "Winehe.ster Clubs".

658.82
Five New Accoimts Per Salesman.

Roland Cole. Sales Management,
Nov. 1923. V. 6, pp. 161-162, 213.

Presents three plans followed by the

National Biscuit Company to increase

sales, and tells how these may be used
with equal effectiveness by smaller

organizations.

658.82
Follow-up Methods that Bring the Re-

ply You Want. John C. Sweeney.
Printers' Ink Monthly, Nov. 1, 1923.

v. 125, pp. 53-54, 56. Methods used

to get a radical increase in sales within

a very limited time. Good speed-up
suggestions.

658.82
Gerrymandering a Territory to Promote

Sales. Ilartwell Chandler. Printers'

Ink Monthly, Nov. 1923. v. 7, p. 52-

55. Sales methods of the Scholl Manu-
facturing Co. They make foot ap-
pliances, and their problem is to train

the salesmen and the dealers to push
what is considered a sideline. Con-
centrating within a limited territory

gives opportunity for intensive work.

658.82
Getting Real Help from the Wholesaler.
Frank L. Scott. Printers' Ink Monthli/,

Nov. 8, 1923. V. 125, pp. 25-28. The
manufacturer should help the jobber
not only with the sales of his own
l)roduct, but should co-operate in fur-
thering the sales of all goods carried
Ijy him.

658.82
How Mailings Stabilize Our Production.

Louis Adler. System, Dec. 1923. v.

44, pp. 750-751, 820. Photographs,
instead of samples, are used as an ad-
vertising medium. Personal letters,

followed by circular letters, keep cus-
tomers up to date on the lines offered

by a hoase where demands are seasonal.

658.82
Making Extra Dividends Possible with

Trucks. Charles F. Wark. System,
Nov. 1923, V. 44, pp. 603-605, 686.
How the Pilgrim Steam Laundry Com-
pany increased its business by coach-
ing motor drivers also to become
salesmen. Drivers are paid a eom-
mi.ssion on total business delivered, and
bonus on new customers secured.

658.82
The Science of Marketing by Mail.
Homer J. Bueklev. Forbes, Nov. 10,
1923. V. 13, pp. 148-150. The advan-
tages of advertising by mail and sug-
gestions for conducting sales promo-
tion campaigns.

658.82
^Yhat is a Good Trial Market? Roy

Dickinson. Printers' Ink Monthly,
Nov. 15, 1923. v. 125, pp. 17-19.

lllus. How the Beardley's Shredded
Codfish made trial advertising surveys
and selected five cities to serve as a
cro.ss-section trade market to launch a

three-year advertising campaign.

658.82
When the Need Arises to Beat the Pi-evi-

ously Set Sales Quota. Frank L.

Scott. Printers' Ink Monthly. Nov.
22, 1923. V. 125. pp. 3-4, 6, 182. If
follow-up methods aie to become suc-
cessful we must watch our step, watch
our copy and set our sails to the
winds of changing conditions.

Shipping 658.785
How Distribution Costs Can be Lowered
Through Warehousing. James True.
Printers' Ink Monthly. Nov. 8, 1923. v.

125, pp. 113-116. Tells of three classes

of advertisers who are taking advan-
tage of warehouses to help solve their

problems of distribution.

658.6884
Solving the Shipping Container Prob-

lem. B. L. Huestis. M.axaoement
AND Admixistkatiox, Xov. 1923. v.

6, pp. 575-580. lllus. Contains
figures showing tremendous losses due
to poor packing. Calls attention to

faults in crate construction. Gives
methods, including vibration methods,
for testing bo.xes and crates.

Technical 621.86
The Adaptability of the Overhead Con-

vcvor. M. W. Potts. Industrial Man-
agement, Nov. 1923. V. 66, pp. 292-

299. lllus. Hoists—Iiand, pneumatic
and electric, monorails, trolleys, and
telphers are all described and clearly

defined. Their adaptal)ility and best

uses are discussed.
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Guarding everything hut—

the big thing !

fen cars ofcoal-or nine ?

Mechan cal stokers save coal by
increasing furnace efficiency.
They also rnake it possible to
burn chcapor grades and sizes
of local coal. Ten per cent sav-
ins ia a cbnson-ative eatiniaU*.

FWe men or three?
Stoker firinK will cross at least
two men off the pay roll if

adopted by a hand trtd plai.t
now rctjuiring five men. Tl.e

better workirg
ci.n.litiona ap-
peal to a better,
steadier c!aaa of

DlDlOJfti nicn.

fbur boilers or three?

Grciitcr Mtf.'iiii lirii.nnij.'* can Ix*

niel withiiut adding to >our
prraom boil, riviuipinrnt TUTev
boilers rnn he made lo do the
work nf four throuith the hiji) er
eonib\i8ti"n rnte niadp pi>v*iMn
by

OXE iii.uuifacturer has said rhat
Ik- looks upon his hoiler-room as

a separate factory where coal and
water are the raw materials and steam
is the finished product. Is it neces-
sary to add that his furnaces are
equipped with mechanical stokers:

This man has felt the inconsistency
of keeping the materials used in

manulacturinp in an orderly stock-
room where the smallest odds and
ends can he had only with a properlv
signed requisition — and then in

square contradiction of this policy of
efficiency, allowing ton after ton of
coal to be thrown into furnaces with-
out a thought about how much is

wasted.

An installation of mechanical
stokers, and the expert en-
gineering counsel that is a
part of every stoker installa-

tion, deals a death blow to the old

order of burning coal regardless of the
savings possible.

1 he great economy of fuel, the sav-
ing of labor, and the centralizing of
responsibility in a few well -trained
men, invariably puts the stoker-fired

power plant on a business basis.

It becomes a real productive depart-
ment instead of the profit-dwarfing

item of overhead that it was when the
plant was hand fired.

Why stoker firing pays—why coal is

the logical fuel and how to bum it-
is the subject of a free book, "Coal

—

the Basic Fuel." Where shall

we send it.' A card addressed
to the secretary of the associa-

tion brings a copy to you.

The book is free.

BURN U^^JCGAL
STOKER MANUFACTURERS ASSOCIATION

G. .-}. Sacchi, Secretary. Lester Branch, Philadelphia
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If your coal man offered you a

15 per cent reduction in price you
would take it—
Then why not put in Sells Roller Bearings they save you 15 per

cent of power wasted in friction. This saving goes right back to

the coal pile you'll use 15 per cent less. This in turn means a

saving in handling costs both as coal and as ashes. Also it saves

strain on belts and shafting.

Put Sells Bearings in overnight — right in your
present hangers, post hangers and pillow blocks.

In making the change-over there will be no delays - our engineer-

ing department is ready right now to tell you just how much it

will cost to substitute Sells Roller Bearings.

For nearest dealer see MacRae's Blue Book

ROYERSFORD FOUNDRY & MACHINE CO.
62 NORTH FIFTH STRFET PHILADFLPHIA, PENNA.

The Bearirifi that is past the experimental stage

WlefBi
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Montgomery's

Income Tax Procedure—1924

Limited Reprint of the

Special Edition Avail-

able to those who order

NOW^See Below

Eighth Annual Edition

'^^ Ills is the most extensively used of all

^ tax guides—more than DO,000 copies
of its snecessive annual editions have heen
pnrehased hy eorporation otfieials, ae-
eountaiits. lawyers, hankers, and other
taxpayers. Many eonetrns. year after
year, take—and need—no other service.
Time has fully justified their eonfidenee.

Duriiii,^ V.)2:i iiiii)ortant aiiuiuliiiiiits to the law
wt-nt into effect; scores of court decisions were
handed down; and over .500 new treasury rulings
were issued. You must understand the exact hear-
nif/ of this ne-iC material upon i/our return. Mont-
i^omery's I.vcomk Tax Prockdihk— 1<)21., takes
lull cognizance of all tliese elianges.

Gives Everything You Need
to Satisfy All Legal and
Accounting Requirements

•'I know tit no otIuT si-rvire tli.it

can <-oniparu with liLs."— Hm. J.
fjeegnn, Vice-Pretident, the ilackay
Cornixtniet.

"It is this hroad-KauKfd treat-
ment that makes ils ixinsider his
manual as without a peer in its
li^ne."~-II'»i. F. Litptjrte. Secretary.
Forstmann & liuffmann Companif,
t*ntiH(iir, .V. J.

"We have found its clear-i-ut an-
alysis of the law and reirulations
most helpful in our preparation of
income tax returns of the Edison
Industries."

—

Ralph H. Alli-n. As
sistnnt Fivnnrial Executive, Thomaa
.1. Edison, Inc., Orange, .V. J.

"We have gotten more out of it

of real value and use than all otlier
public.-itions romhinerl."

—

J. [}.

W'illiiiins. Treasurer, John H'anci-
milker, I'hitadctphia,

"I have found your 'Income Tax
Procedure' the most helpful of all
tax iKioks."—KriLsf R. Knrlii. of
O'Brien, Bonrdman, Parker tt' Fox,
Xew York. .

"Montpomery's well-known man-
ual deserves the hiphest commenda-
tion as .1 thorouEh exposition of the
feileral law. and of the federal
administrative practice as tliis is

developed through Treasury deci-
sions and rulinRs."—BuZ/cfm of the
\oti-nifll Tax Axs,iri,iii,,„

.\ftcr eiUiifr each section of the law
as you encounter it in fillinf; out your
tax return, .Mr. Montfrmncry points' out
and interprets the rcfrulations, rulinfrs.

and court decisions that hear upon that
.section; discusses constructively the
legal points involved; and explains the
acrountini; procedure advisahlc or nec-
essary. This arralificincnt cii.ihlcs you

to prepare c;irefully considered returns
at the lowest possible cost in inonev,
work, and worry. It will save yon many
times the cost of the book itself.

New Indexing Features
Years of study liavi' .uahlcd us to

\v<irk out improvements in indcxinfr which
make this d.ita tl)e must arci-ssihle on

the market for rapid reference. On the
cover lininp, front and back, chapter
headinps are listed both alphabetically
and numerically. In the exhaustive pen-
eral index the ni.ijor heads stand out in

l>oldface type. In usinp the book you
will have no difficulty in turninp directly
to approved procedure on .my item in

(piestion.

The Outstanding Authority on Ail Income Tax Matters
•Vo other ftri'ire iifem i/nii nniilliimj like //ii.« romliinalimi

of arrountinii tititl tepal exjierienre and skill. R. II. .Mont-
gomery is widely recognized as an outstanding authority on
Ineome tax problems. He is an experienced accountant and
a well-known altorney-at-law. Where in the past he has
differed \iilli llic Tri.isiiry I)i partiiH'Mt. his opinions in the

\ast majority of cases have been uplickl in the courts or bv
subsc<|ucnt reversal of the ruling in question. His manual
has proved its exceptional value not only in preparing returns
and claiming refunds but as a reference book in deciding
financial policies and adapting accounting procedure to in-
come t.'ix rctpiiremcnts.

Order Now to Secure the Special Handy Edition
Four out of live orders received so far have specified the handy, flexible-bound edition, with its

features of thumb index and reduced page size. Because of this wide popularity, we have had
prepared a limited reprint of 1 ,500 copies. These are available now but will be supplied at no
extra cost, WHILE THEY LAST, only to those who specify this edition and who send cash with their
orders. Send in your order promptly with check in full if you wish to secure one of thesCSC copies.

VOLUMES NOW READY FOR DELIVERY
If you prefer you can order on live ilavs' approv;iI,

Such orders will In- |\lle<l from mir standard cloth bound
<lesk edition. Iloth styles are on (bin paper .iiui con-
tain the same m.itcrial liKIl) (lages. Orders will be tilled

in the se<iuence in which they are received, except that
fiffff retire xcill be t/ix-eit to those arrom/anird Inj cash
in /«//—,$10.00.
To trruri the SpcrSal Kdilinn and Quick Prliieri/. Send Cash

t>rder .Vote

The Ronald Press Company
20 Vesey Street New York, N. Y,

""•"-- ----USE THIS ORDER FORN.--- --«-
THE KON.M.l) rKK.>;S COMPAN"*-.

20 ve,>;kv stkkkt. nkw vork. n. v.
I enclose fin.do. for which send me postpaid n copy of Montjromcry's IX-

CO.ME T.\X rROCKl)eRE-l924. Special or Standard E<Iition. (Crou out
onf.) It is understoo<t that this amount will be refunded if I return the
lK>ok witliin live days after retx'ivinp it.

(Or) send me (Histpaiil a i-opy of MontKoniery's Income Tax Troeeilurc

—

1921. (StaiidanI Edition.) Within Ave days after receivinit it I shall cither
return the l)ook to you or remit the prii-e in full- $10.00.

(Indicate vour choice tiv crottinff out alternative.)

Name

xxxxxxxxxxx I^C3SJALD XXXXXXXXXXx!

Business AddrcNt

Kiriii .

.

Position

(745).
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SHAW BUSINESS BOOKS

Announcing

"Personnel Management
Principles, Practices, and Point of View"

By WALTER DILL SCOTT
President of Northwestern University; formerly President of the Scott Company,

Consultants and Engineers in Industrial Personnel; Director of Committee on

Classification of Personnel in the Army;

and ROBERT C. CLOTHIER
Formerly Employment Manager of the Curtis Publishing Company; Member
of Committee on Classification of Personnel in the Army; Vice-President of the

Scott Company.

656 pages. 27
chapters. Replets

Mith diagrams and
charts. Size 5** x 8 tn;
blue cloth.

IN this new book the authors, with a wealth of experience from

which to draw, have taken the basic principles of personnel

administration, stripped them of the vagueness and uncertainty

with which they are so often clothed and discussed them interest-

ingly in terms of their practical application to problems of man-

agement.

Shows How to Organize
and Deal with Men

"DRIEFLY, the authors trace the
^—^ historical development of the

personnel movement and the rise of the
idea that a vital productive force lies

in the proper utilization of the special

aptitudes of individual workers. The
actual methods, scientific tests and in-

struments employed by forward-think-
ing concerns in determining these

special aptitudes and utilizing them to

the best advantage in economical oper-

ation are then described in detail.

And, in addition, the authors have pre-

sented, in this volume, a graphic de-

lineation of the well set-up personnel

control applicable, with modifications,

of course, to practically any type of
business organization.

For the first time here is a book that
really takes up in a thorough, scientific

manner the actual problems of the ad-

justment of the individual to the work
he is best qualified to do. Step by step,

the authors explain proven methods of

using an effective rating scale. They
show by actual examples how to con-

duct mental alertness tests as well as

special ability tests. Moreover, they

describe what must be done to develop
the right incentive. Most important,

the use of instruments in salary con-

trol is fully outlined. In all, 656 pages.

See table of contents at the right.

Send No Money Now

—

Mail Coupon Below

T^O business men we are glad to send
-* this book for ten days' free exami-
nation according to the liberal terms
on the coupon below. Simply fill in

and mail the coupon and you will re-

ceive one of the first copies of this

authoritative work. Please mail the

coupon now.

PRPE EXAMINATION OFFER

A. W. SHAW COMPANY, Cass. Huron and Erie Streets. Chicago

Please mail me for ten days' examination a copy of Scott and Clothier's new 6S6-paKe book, "Personnel
Management: Principles, Practices and Point of View." If entirely satisfied, I will send you $4, payment
in full. Otherwise I will return the book. M-1-24

NAME.

ADDRESS
(Canada $4.40, duty prepaid, same terms. U. S. Territories and Colonies

$4, cash with order; all other countries $4.40, cash with order.)

Table of Contents
Chapter

1—The Field of Personnel
Administration.

2—Causes of Waste in Production and
of Loss in Human Happiness.

3—Causes of Waste in Production and
of Loss in Human Happiness ( Con -

tinned i

4—Organization for Personnel Pro-
cedure.

5—General Aspects of Personnel Pro-
cedure.

6—General Aspects of Personnel Pro-
cedure 'Continued^.

7—General Aspects of Personnel Pro-
cedure {Continued^

8—Construction and Development of
Instruments and Records.

9—Constructing the Occupational De-
scription.

10—Construction and Development of

the Promotional Chart.

11—Constructing the Application
Blank.

12—Constructing the Qualification
Card.

13—Developing the Rating Scale.

14—Mental Alertness Tests.

15—Mental Alertness Tests
Continued),

16—The Construction of Special Ability
Tests.

17—Constructing the Personnel Control
Chart.

18—Use of Instruments and Methods in

Selection.

19—Introducing the Worker to His
Work.

20—Use of Instruments in Follow-Up
Work.

21—Education and Training.

22—The Development of Incentive.

23—Procedure in Making Personal -Ad-

justments.

24—The Use of Personnel Instruments
in Salary Control.

25—Supervision.

26—The Significance of Labor Turn-
over.

27—Research.

APPENDIX, including a series of

actual surveys on personnel in several

leading establishments of America.
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For a full flow of clean water

BRASS PIPE is necessary

7his picture was taken in a
laundry one of the wettest
businesses we i^now of. Tre-
mendous quantities of water
are used every day, and to keep
it dean —free from rust Brass
Pipe is employed throughout.

WATER is measured by meters

with works of Brass or Bronze,

water is controlled by Brass or Bronze

fitted valves, and in the washroom— or

the bath at home—the water flows from

Brass faucets, plain or nickeled.

Why not go the whole way—have the

piping also of Brass ? Then you may be

sure that every quart of water is clean

and usable —that there will be no flakes

of rust from the piping to destroy the

seating of valves, make faucets leak and

make the water unusable and costly.

Nor will there be rust-clogged, weakened

or leaky piping to replace.

COPPER Csr' BRASS
RESEARCH ASSOCIATION

tj Broadway ^ New York

This picture shows what
happens when Brass is not used
Inhere it should be used. The
rusty ooze you see dribbling
down the side of the machine
comes from the iron coupling
between the main Hrass feed
line and the washer. Notice the
makeshift employed to keep the
rusty ooze out of the washer
itself.

Brass Pipe is cheaper because-

you pay for it only ONCE
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Income Tax Procedure— 1924
Eighth Annual Edition

By R. H. Montgomery. C.P.A.

DURING 1923 important amendments to the law went into effect;

scores of court decisions were handed down ; and over 500 new
Treasury rulings were issued. The 1924 edition of this standard manual

takes cognizance of all these changes. After citing each section of the law

as you encounter it in filling out your return, Mr. Montgomery points out

and interprets the regulations, rulings, and court decisions bearing upon
that section. He discusses the legal points involved and explains the

necessary accounting procedure. New indexing features make the data

given the most accessible on the market for rapid reference.

The 1924 edition zvilt be ready for distribution December 31. Read the more detailed

description of this ivork and its special features on page 115.

T

Depreciation
Principles and Applications

By Earl A. S.xliers, Ph.D.

HE subject is here treated from

the accounting standpoint, con-

sidering depreciation in general, depreci-

ation and United States income tax regu-

lations, and depreciation in the value of

public utilities. Depreciation is also dis-

cussed in both its balance sheet valuation

aspect and its operating aspect. The
author goes fully into the principles in-

volved in determining rates, accepted

methods for calculating charges, and the

technitjue of recording depreciation on the

books. The advantages and disadvantages

of the different methods are discussed,

and their effects compared. The legal

features of the subject and the decisions

of regulating bodies and commissions are

discussed at length. 1922 (2d printing,

1923). 590 pages. Cloth. $5.00.

The Preparation of Reports
Engineering, Scientific, Administrative

By R.w P.M.MKR Baker, Ph.D.

THE purpose of this text is to show how reports

must be built to carry the right view of a matter to

readers who have no first-hand kndwledge of its technicalities,

and to stand continuous hainniering under conditions in which
the author will have no opportunity for qualifying statements
orally. Although designed for students, the voiutne contains a

mass of material never before brought together which makes
it a valuable work of reference for those in professional or

business life. Just published. 467 pages. Cloth. $3.50.

Accountants' Working Papers
By Leslie E. Palmer and William H. Bell

MEETS squarely the demand for authoritative in-

formation regarding procedure in preparing ac-

countants' working papers. It is a trustworthy and indispensable

manual of accepted professional practice in making out these

sheets for virtually any purpose. The work illustrates all

schedules, analyses, and papers recjuired in the ordinary audit,

as well as many for special occasions. Starting with the pre-

liminary information which the accountant must collect, it

develops a complete set of papers. These it presents in ninety-

four facsimile plates, with concise and adequate comment. Each
sheet shows the notes an auditor w'ould make on significant

points. 1923 (2d printing, 1923). 194 pages. S'/i" x 11". fle.vible

binding. $5.00.

1

Accountants' Reports
By William H. Bell, C.P.A. (N. Y.)

Mils uni(|ue v(jluine exhibits the best profes-

sional practice in prejjaring reports, as gathered
from many years of specialized experience. It offers to

both private and professional accountants authoritative in-

formation on the form, the arrangement, and the content

of reports. The author stresses uniform practice for ensur-

ing clearness and reproduces in facsimile fifty illustrative

statements showing the application of the principles brought

out in the text. These include simple, niulticolumnar, de-

partmental, and comparative balance sheets ; condensed and

fUtailed statements of income and profit and loss; consolidated

balance sheets and statements ; and supporting schedules and

statements. 1921 (5th prinlinq, 1923). 247 pages, S'/j" .v

II". hlexible bituliu'i. $'<.fl0.

Accountants' Working I'apcrs and .Iceountanls'

Reports are uniformly bound and together cover
every phase—from working sheets to finished state-

ments. Send for both volumes.

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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2;fc^ O many industries, so many individual

manufacturers, such a great variety of plants

and products have been equipped with The
Johnson Pneumatic System of Temperature

and Humidity Regulation: that the knowledge alone

thus gained is of value to you toward securing the

very right method of controlling the temperature and

the humidity for your plant and your product in its

manufacture. If the nature of your product is such

that it requires a definite, staple degree of heat or cold,

a definite, staple atmospheric condition, or where forced

temperature is advantageous or essential: have Johnson

design and installation engineers come in, analyze your

situation and requirements and submit to you the plan

of operation adapted to your specific needs. Have the

definiteness Johnson Service and System insure. Avoid

the costliness of doubt and of being without Johnson

exactness, and its economy bearing results.

Johnson Service Co., Milwaukee
Bo«ton
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THE SIGNIFICANCE TO YOU OF THE MEMBERSHIP OF

Management and Administration
IN THE ASSOCIATED li U S I N E S S P A P i: R S . INC.

YOU depend upon Management and Administration for an nnbiased and accu-

rate report of all ncnvs affecting your business interests.

Probably, too, you give heed to its editorial counsel in many matters of consid-

erable consequence. You have a right, therefore, to know about the policies and
principles back of tlu^ important service rendered by Management and Admin-
istration.

The membership of this publication in The Associated Business Papers, Inc.. means
that it has achieved an exceptionally high publishing standard, and has subscribed

unreservedly to these

STANDARDS OF PRACTICE

Ihc publisher of a business paper
should dedicate his best eCforts to

the cause of Business and Social

Service, and to this end should

pledge himself

—

2.

To consider, first, the interests

of the subscriber.

To subscribe lo and work for

I mill and honesty in all de-

parlMicnls.

3 To elitiiiiiale, in so far as pos-
• sible. his personal opinions

from his news columns, but
lo be a leader of ihought in his

edilorial coliunns. and lo make his

criticisms conslni(li\e.

A I'o refuse lo publish "puffs."

tree icadiii),^ uolices oi' paid

"wrile-ups": lo keep his read-

ing columns independeiil of adver-

tising consiflerations. and to mea-
sure all news by this standard:
"Is it real news;'"

/T To decline any advertisement
~^

' which has a tendency to mis-

lead or which does not con-
form to business integrity.

/C To solicit subscriptions and
^* advertising solely upon the

merits of the publication.

7 To supply advertisers with
' • full inft)rmation regarding

ciiaracler and extent of circu-

lation, including detailed circula-

tion statements, subject to |)rnper

and ani lirtil ic verilication.

O 'l"o co-operate with all organi-

zations and indi\idiials <'n-

gaged in creative advertising

work.

Q To avoid uufaii' comix'tilion.

)
''" '''''"''"li'"' "bill is the

highest and largest function

of the lield which lie serves,

and then to stri\e in every legiti-

mate way to piiiniiilc that function.

If you ha\e read the foregoing sLaudartIs, there is nut iiiuili Id! to be said. e.\c('[)t to tell you thai

these principles are present day realities and rnjj nicreiy beautiful ideals for future attainment.

IN<,.THE ASSOCIATED BUSINESS PAPERS,
The International Association of Trade, Technical and Class Publications

220 WEST 12nd STREE'l" NEW YOlUv CITY



Jamuirv. 1924 MANAfMOMKNT AM) AuMlMSTliATIOX 121

%
— -Tpr«TTk

Tom Jones, operator,

is wasting your money

It isn't his fault, you require him to keep the time of

the various job lots which pass through his machine.

It is a job that he was never trained for—and, of

course, he makes mistakes. He guesses to the best

of his ability and that is as good as you can expect.

A Calculagraph on the other hand would stamp on

each job ticket the starting, stopping and elapsed

time. There could be no errors for all calculations

would be mechanical. Your cost records would be

accurate and you would save the time of operators

who were never meant to be time clerks.

Write today for our booklet "Elapsed Time Records."

It describes the Calculagraph and its application to

your business.

THE CALCULAGRAPH COMPANY
36 CHURCH STREET ^ NEW YORK

The Calculagraph is

being used success-

fully in the following

industries:

Aluminum Wrar
Ammunition, Gun*, etc.

Automobiles Motors and
Bod i en I

Auto Accemiories
Auto Painting, etc.

Bolts and Nuts
Brass Goods
Brushes
Candy Mf^rs.
Cans
Carpets and Oilcloths
Chairs
Chemists
Clothing
ColleRes and Universities
Contractors
Copper Goods
Department Stores
Electrical Appliances and
Supplies

Engines
Flour Mills

Foundries
Fountain Pens
Furnaces. Stoves, Ranges
Furniture
Garages
Hardware
Heating Apparatus
Inks
Japanese Goods
Jewelers, Silversmiths
Knitting Mills

Laces
Lamps
Lanterns
Leather
Lumber
Machine Shops
Machinery. Iron and Sheet
Metal Workers, etc.

Metal Furniture
Mining
Optical Goods
Paper
Pianos and Organs
Plumbers' Supplies
Power Houses
Printers. Publishers, etc.

Private P.B.X.
Produce
Pumps
Radio
Railroads and Supplies
Refrigerators
Rolling Chairs
Roofing Supplies
Rubber Mfgrs.
Scientific Instruments
Shade Rollers
Shipbuilding
Shirts and Collars
Shoes
Smokers* Articles
Soap
Sporting Goods
Steel and Wire, Wire Rope,

etc.

Storage Warahouscs
Stoves
Tailors
Textiles
Truck Deliveries

I'nHrrtakrrs* Supplies
L'niforms
Women's Wear
Woodworkers
X-Ray Equipment

P^ Mi^
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Controlling the Finances of a Business
By J. O. McKiNSEV, C.P.A. (III.), and S. P. Mi.ech

THIS work discusses the problems of financial administration

as they arise in the operations of a going concern. After con-

sidering the determination of capital requirements, fixed capital,

working capital, and cash necessary, the authors discuss in detail

the sources and devices for securing capital through borrowing on
open account; by use of acceptances, leases, and mortgages; and
by the issue of notes, bonds, and stocks. Other subjects fully con-

sidered include control of capital disbursements, credit, and income
;

and organization for accounting, statistical, and Ijudgetarv control.

1923. 63S pages. Cloth. $5.00.

Budgetary Control
By J. O. McKi.NSEY, C.P.A. (lil.)

THIS volume offers a systematic approach to the

problem of preparing and executing comprehensive
budgets. 1 he author shows how to organize tor budgetary con-
trol and gives working procedure for getting up departmental
estimates. He explains how to co-ordinate these estimates with
the company's financial policies into a well-balanced program

;

how to compare actual and estimated performances ; and how
to revise the original estimates as changed conditions dictate.

Fifty-two forms are given. 1922 (2ti printiny, 1922). 474 pages.
Cloth. $4.2?.

Business Fundamentals
By Al\'..\n T. Simoxlis

UXUER one hundred numbered headings the presi-

dent of the Simonds Steel and Saw Company pre-
sents what he conceives to be the basic principles of successful
modern business. His book is the result of twenty-five years'
e.xperience. with close observation of underlying forces and how
they have been utilized by such successful managers as Morgan,
Rockefeller, Gary, Schwab, and others. Reveals a sound under-
standing of conditions both economic and political, and furnishes
valuable standards for men carrying management responsibilities.

Jit.it published. 221 patjes. Cloth. $2.25.

Corporation Procedure
By TnoM.\s CoxvxcTON, R. J. BkiNnett. P. W. Pinkerton

H. R. CoxvxuTox, Editor

Stores and Materials

Control
By Madison C.\rtmell, A.B.

THIS is the only work treating

the subject of procurement and
handling of materials comprehensively

—

from the requisition back of the purchase

order to the shipment of the finished

product. It is also the only work which
discusses this entire subject from the

important point of view of the production

manager. It describes in detail the records

and mechanism of the stores department,
taking up questions of costing, inventory

control, and standardization : explains

procurement by manufacture and by pur-
chase ; and discusses graphic production

control. The methods described may be
applied in large or small plants. 1922.

459 panes. Cloth. $4..50.

FOUR legal, accounting, and corpora-
tion experts of high standing have

prepared this work for the practical

every-day use of the man who is con-
cerned with corporate affairs. To cor-
poration officials who must face daily
important questions of procedure this

comprehensive desk-book offers concise,
complete, and specific guidance in mat-
ters of corporation law, finance, and

accounting. Vou can go to this standard
manual with almost any conceivable
question on corporate procedure and
quickly get from it a detailed, non-
technical answer. More than 2.S0 cor-
porate forms are given, filled out to

illustrate actual practice. This is the
most complete collection of corporate
forms ever assembled. 1922 (4th prinl-
inq. 1923). 16S9 pages. Cloth. $10.00.

procc^

AT YOUR BOOKSTORK, UK BV MAIL ON APPROVAL
Descriptive Catalog of Ronald Puhlicalioiis .S'rn/ on Request

<•"' »."
I

^<-*

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.

rixi HI "
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Accountants' Handbook
Mditcd Ijy K. A. Sai.ikio, I'li.U.

QlXlE its publication less than two montlis ago, more than 15.000 copies

O of the Accountants' IIandbook have been bought by men in every

type of position. This phenomenal demand stamjjs it as easily the most
important publication in many years to those concerned with accounting.

Its tliirtv-three sections cover adequately, in explicit statements of policy

and mi-tiiod, not only accounting but finance, inanagement, law. banking,

and allied activities as the accountant must know them. Tables, rules,

formulas, definitions, charts, and cuts abound, and this wealth of informa-

tion is made readily available by an exhaustive index abundantly cross-

referenced. As necessary to the modern office as any piece of labor-saving

machinery. Just published. Flexible binding, patent unbreakable back.

1675 pages. $7.50.

Stock Exchange Law
By Sa.MI Kl. P. GOLILMAN

A CONCISE, non-technical, and practical volume
which will enable you to determine your rights

and obligations in a security transaction. All aspects of the

law relating to st(K:k market dealings arc covered, with special

attention to its many recent developments. Important cases in

New York and other jurisdictions are cited and discussed. The
rules and regulations of the New York Stock Exchange as

recently modified are reproduced and explained. Just publislxcd.

49T piuns. Cloth. $5.00.

The Work of the Stock Exchange
By J. EiiwARii Mekkf.r

THIS book others a wealth of information never

before presented. It traces the rise of the Exchange
from Colonial times and shows the part it lias played in the
development of our country. It describes simply and clearly

the functions and operations performed ; how and why securities

are bought on margm or sold short ; what happens when you
give an order to buy or sell. It explains the bond market

;

conditions that determine price : the market for security collateral

loans ; and a host of other important matters. Every man who
reads this volume will have a deeper understanding of the

financial system of our country and of how to take advantage
of the valuable economic services rendered by the New York
Stock Exchange. 1922 (5th printimi, 192S). 63S paycs. Cloth.

$5.00.

Auditing: Theory and Practice
By Robert H. Montc;omerv. C.P..'\.

TO officials and managers in industry this work constitutes a manual
of business analysis and financial policy of inten.se practical interest

and practical value. To accountants and auditors, public or private, it offers detailed

procedure for making audits and investigations— from arranging working papers

to the preparation of the final report. Mr. Montgomery is a well-known authority

and his judgment and wide experience as presented in this work arc invaluable

in showing what to do. how to do it. and how to distinguish the vital from the

incidental. Nowhere else can you obtain such a wealth of information on the use
and interpretation of accounts. The work is in two volumes, the first outlining

general principles, and the second dealing with special applications for more than

sixty typical lines of business.

Vol. I. 1921 (6th prinlinii. 1923). 730 pat/.s. Cloth. $6.00.

Vol. II. 1922 (3r<i printmn. 1923). .'S.iO pa<i,:<. Cloth. S4.0().

The Ronald Press Company, Publishers, 20 \ esey Street, New York, \. V.

Filing Department
Operation and Control

By Ethel E. Scholfield

THE importance and cost of the

filing department necessitate on
the part ni the management a clear con-
ception of what the functions of that de-

partment are and of how they are carried

out. In this volume the author deals with
this subject from the administrative point

(f view. The discussion is thorough and
will enable you to plan and equip a filing

department suited to your needs ; to select

and train its workers and organize,

measure, and supervise their work ; and
to co-ordinate its operation with the ac-

tivities of all other departments. The re-

(|uirements of special businesses and
departments are fully considered. Opera-
ting knacks that have proved effective

are described in detail, and to complete
the book for reference use a filing depart-
ment manual of standard practice has been
included. Just puhlishcd. 31S pai^cs.

Cloth. $3.00.
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'More Thanm0mB
Mere Machines"

Always Able to

Respond
Overtime!

The men get extra pay for working over-

time in emergencies. The extra effort is

recognized.

What about the machines—the motors?
Their service in times of strain should be
recognized too!

Do your motors deHver in the "pinches"?
Do they have the inherent capacity for

doing just a Httle more than they are

normally expected to do— and still "carry
on" year in and year out?

If you are Roth equipped you can depend
on your motors. Roth motors have
established a record in the industrial field

that justifies our honest pride in them. We
know they have ample reserve power to

meet even unusual requirements.

Would you care to knew of some of the large

industrials who are relying on Roth motors?
We will send ycu their nsmes en request,

also seme ef cur illustrated bulletins.

ROTH BROTHERS & CO.
1412 West Adams Street

CHICAGO

'' With coal at present high prices, heating systems

should be judged on the saving of fuel effected. And
in order that they may operate at 100' o efficiency as

a whole, they must be properly trapped.

All radiator traps are not alike. To be positive that

the condensate will find immediate egress install the

Radiator Trap

SAROO
For instantaneous, positive, reliable action, the Sarco

is in a class by itself. A very small quantity of con-
densate in the trap cools the thermostatic element,
causing the vapor in the drum to return to its liquid

state. This immediately restores the vacuum in the
vapor chamber, which in turn causes the element to

contract and open the valve, discharging the water and
air to the return. Steam following, at once reverses

the action, closing the cone valve again.

The total lift of the cone valve from its seat, about

'i", permits of a free discharge, while its pressure on
the valve seat, on return, is such as to prevent the

escape of steam.

No other element, either flat disc or corrugated type,

has such a long life as the Sarco element, due to the

spiral inot annular i corrugations, which distribute the

valve movement over practically the entire drum.

When you install the Sarco you get year-in-year-out

durability as well as efficiency.

Drop us a postcard for illustrated Booklet Q-103.

SARCO CO., INC.
238 BROADWAY, NEW YORK CITY

BnRton Buffalo Chicago

Cleveland Detroit Philadelphia

Peacock Bros., Limited, Montreal
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FAN-FOLDED
BILLING MACHINE FORMS

FAN-FOLDED FORMS For use on Under
wood and EUiott-Fisher Continuous Bill-

ing Machines.

SUPER-FOLDED FORMS -Are fan-folded

forms with the edges trimmed.

INTERFOLD FORMS Are similar to
super -folded billing forms but have dif-

ferent kinds and colors of paper in the

same form. Better than FAN-FOLDED.
SUPER-FOLDED or ROLL FORMS.

ROLL FORMS—If you use roll forms you
will find mterfold forms much better, as

they eliminate the register holes, curl, etc.

Made in New York only

By

CoDtinuous Form Printing Co., Inc.

RALPH C. STEVENSON, Pres.

367-369 Park Avenue, Brooklyn, N. Y.

T«l. Williamsburg 34S6-356I

Seamless Kantainer
Mills factor^' needs. Pressed from one shed ! c->l<l

rolled steel— it can't crack, break or leak. No seams
to open. Lasts as long as your plant.

Factories, large and small, have adopted it for—
holding parts; catching steel shavings; catching oil

drip: delivery containers, etc.

Sold only direct from our factory to you.
Comes in five sizes- 26-Kallon Kantainer
sent on 10 days' free trial, you pay express
Use liequesl Coupon l>eIow,

SEAMLESS STEEL PRODUCTS CO
MilMraukec

SEAMLESS STEEL PRODUCTS CO.
Dept.M-3. Milwaukee. Wia.

Cf nllemen: Pleas; send Kantainer lOdays' free trial, as offered

Street ._

City

MEECO (Individual) Sanitary Washbowls
Comprise only one of the line of Meeco
products which have become important

factors in the promotion of efficient

production through bettered working

conditions for factory employees. They
are today the recognized standard in

many of the leading industrial plants

in the country.

LocIters

Sanitary Drinking

Fountains

Shelving

Boxes. Cabinets

and Partitions

Catalogue Mailed on Request

Manufacturing Equipment and Engineering Co.

FRAMINGHAM, MASSACHUSETTS
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Connects Management
and Machine Worker
A known number of parts or pieces

must be produced at a certain machine,

to avoid break in the production sched-

ule or boost in the unit cost.

The machine operator gets his assign-

ment; on his machine is a Veeder Coun-
ter to tell his rate-of-work and his prog-

ress toward the given total.

Will he make it? He can't reasonably

do otherwise, for he marks his head-

way and fits his speed to the require-

ments by his record on the

COUNTER

The above Set-Back Rotary Ratchet Counter
counts one for each oscillation of the lever, as required

in counting the product of presses and metal-stamping
machinery. Sets back to zero from any figure by turn-

ing knob once round. Supplied with from four to ten

figure-wheels, as needed. Price, with four figures as

illustrated, $11.50 (subject to discount). Equipped
with lock and keys to prevent tampering with the
record. $2 extra. iCut I* size, i Set-Back Revolution
Counter of similar model, price $10.00 (listj.

Here's the new specialized Punch Press Counter; a

heavy-cased ratchet mechanism, immensely durable.

Built especially for

recording the prod-
uct of heavy-duty
machinery where a
reciprocating

I-"' ^ " /^^A*7^ ' l^^B movement registers
1Q..V. Q-.lL^ i ^^^ an operation.

Strong stops limit
the movement of
the lever to 45 de-
grees or ]i turn,
which registers one
on the dial. The
large, legible fig-

ures arc easily read
ten feet away.
Counter is reg-

ularly furnished with five figure-wheels, and may be sef back
to zero by one turn of knob. Requires no special fixtures for
attaching. Price $18.00.

Write for the 80-page Veeder booklet

The Veeder Mfg. Co.
64 Sargeant Street, Hartford, Conn.

Uiddlc West Distrtbulor

F. A. BRINGOLf
S4Q n'ashinnlon Blvd.

Chicago. Ill,

Pacific Coast Pistributor
P. SoMEBS Peterson Co.

57 California Si.

San Francisco. Cau

Just Published!

Industrial

Management

RICHARD H. LANSBURGH
Prufesaur of Industry, Wharton School of

Finance and Commerce, University of

Pennsylvania

This book hammers home the fundamentals of sound
management in chapters giving the background of present-

day management policies, the underlying theory' of orga-

nization, and the proper application of standardization

work. The treatment is developed from the standpoint

of the medium-sized plant, with frequent reference to both
large and small plants.

In brief, Professor Lansburgh presents a co-ordinated,

simple treatment of the problems, the ideals, and the

methods of successful industrial management in a way
which is at the same time broad and specific; and indi-

cates the responsibilities of the factory executives to the

workers, the stockholders and the community.

A Few of Its Many Features:

1— It is the only text completely covering the field of industrial man-
agement.

2—Organization of the enterprise has been considered as basic, and
other management steps have been built upon that.

3^IIlustrations have been drawn from a larce variety of industries,
up-to-date charts and photographs being given throughout.

4— It is based on the judgment that the hope of industry is based on
the careful analysis of management problems.

5— Relationships of variovis parts of business to each other, and the
co-ordination of their actiWties, have been stressed.

6— Basic policies and devices to put them into effect have both been
emphasized, with their relations and proper weights.

4S8 pages. 6 by 9. 1 OS figures. Cloth, $4.50.

We will gladly send this book to you on Free Examination terms.

Published by

John Wiley & Sons, Inc.
440 Fourth Avenue

NEW YORK
London: Chapman & Hall, Limited.

Mrintreal, Quebec: Renouf Publishing Company.

WILEY
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A IJLIJ. MAKKET
TN 1921?

Is the upward trend and increasing activity

of the stock market since early NovemI)er
indicative of a broad bull market in 1924?

Or, are fundamental conditions thorout^iily

against any such develo])ment ?

WILL lil>10K\ KLl'l AT?

Will the recent rise prove to be merely a

normal rally in a broad major downward
movement ?

Discussion of this question in detail makes
one of the most interesting and valuable

bulletins we have ever issued. It will be

sent FREE upon request.

Ask for Bulletin AJ

Aiiiericaii Iiijititiite of Finance
in MILK STREET, BOSTON, M.VSS.

<
STArNlDA«D
BOYCE
SYSTEMS>

LIKE A MICROSCOPE
Boyce Standard

System of

AccouDting

Shows up Losses

in Your Business

Furnishes at a glance a detailed Daily Statement of your exact
condition, revenues and expenses up to the last entry in the
PERPETUAL STATEMENT JOURNAL.

EXECUTIVES: Have your accountants install forms and
binders that are STANDARD and so avoid the high cost of
specials on re-51Is in small quantities.

ACCOUNTANTS: If you take pride in the quality, appearance
and efficiency of your accounting systems, miscellaneous office
forms and binders, you should use

Boyce Better Accounting Equipment
QUALITY THE HIGHEST AND PRICES SURPRISINGLY
LOW dup to our popular DIRECT SALES PLAN. PUBLIC
ACCOUNTANTS are invited, when making an installation, to
send us a list of revenue and expense accounts. We will apply
suitable BOYCE STANDARD SYSTEM FORMS and supplies,
sending samples and price* that will prove attractive.

A. E. BOYCE COMPANY
"The Accountant's Supply House"

320 Boyce Building Muncie, Ind.

1 BOYCE >

ANALYSIS PADS
Accountants Auditors Engineers

TIIK Rl<;lir PAD FOR KVKRY PURPOSE
Know Your Costs

.\nalyzc Your Sales -Productlun— Distribution

—

Manufuclurlnft, V'Ac.

Pay Less For Better Cnnils

MUSI (OMlM.l IK LINK MM)1.
\urnp/»'j uliiiUy furnisht'd Alt iiZi-M and columni

t \L> .NO.

.So. Of
SHFrrs
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A man might read a dozen hooks

on the present complicated income

lax law without understanding it.

Rossinoore, by definite examples,

shows you just how to figure your

own problems, instead of gifing

you elaborate general statements

u-hicli you must yourself interpret

and apply.

467 Problems, with Complete Solu-
tions, that cover the Income Tax
Questions of Individuals, Partner-

ships and Corporations.

FEDERAL
INCOME TAXES

Principles and Practice, 1924

By E. E. ROSSMOORE, C. P. A. (N.V.)

Formerly chief of the special audit section, chief of the
consolidated returns section, and lecturer on income and
profits taxes in the Bureau of Internal Revenue, U. S.
Treasury Dcpt.

A manual designed for the man who wants the simplest,

most direct guide to the accurate preparation of his return.

Rossmoore has adopted the case method as being the most
practical for the use of the average man. He has chosen
467 typical problems. In each case he states the facts of

the problems, presents the full solution, refers to the regu-
lations which govern it, and appends notes showing how
the solution would be affected by modification of the con-
ditions presented.

New Rulings Included

Rossmoore's new volume is completely up-to-date, covering the cur-
rent law as modified by numerous Treasury Department rulings and
court decisions handed down in 1923.
The information needed by a taxpayer wliose return for any year

during the past five years has been, or may be, questioned is all in-

cluded in this one volume. No other manual presents this information
in one place.

For Quick, Easy Reference
Problems presented arc grouped in sequence as the taxpayer will

need them in making out his return. The remarkable conciseness of

treatment makes the volume a real time saver without sacrificing any
necessary information. For instance, Rossmoore devotes four pages to
bad debts as compared with nineteen pages in a inan\ial whicii follows
the usual method of explanation. Yet Rossmoore presents fully all

important points.

In addition to the problems covering all specific points, Rossmoore
pro\'ides a brief but clear and comprehensive statement of the prin-
ciples and main provisions of the law.

High Authority—Low Priced y*

Rossmoore's standing as a practicing Public Accoimtant -'
and as former instructor of the Government's revenue officers .^
is full assurance of the reliability of his instructions. ^
The price of this practical volume is tG.OO— a little nmre ^

than half that of other Income Tax manuals. It will </ D.
save you many times its price in time and labor. / Applcton

^ & Company
At Ail Booksellers, or / J5 \v. 32d St..

/ New York

^^^^ Send me, postpaid,
* a cofy of Rossmoore's

^ -^ Federal Income Tax.
Z^ Principles and Practice,

I'-'-M. I enclose $6.00 in

full payment which will be

^ refunded if I decide to return

^ the book within 5 days of receipt.

New York ^^ ^'^"ic

Send for the Appleit/n list of prao- ^
iiad books on all pfuues o/ ^ City Slate
**""""«• • Street
M. & A. 1-24 '^. . .................

Use This Coupon

C. R A. ACCOUNTING
Theory, Auditing and Problems

By
George Hillis Newlove, Ph.D., C.P.A.

,I11.-N. C.)

Aiiociaie in Accounting. Johns Hopkina University

A digest of problems and questions given
in hundreds of C. P. A. examinations by

accountancy boards in 44 states.

Volumes 1 and 2

Contain problems and questions, classified in

related groups, with authentic lectures to cover

involved points and references to recognized

accounting authorities.

Volume 3

Contains solutions to all problems in Volumes I

and 2. Available either as a single sewed volume
or as two post-binder volumes.

PRICES
The Set $15.00

Volume 1 and Solutions 7.50

Volume 2 and Solutions 7.50

Single Volumes 5.00

Shipped Postpaid on Fire Days' Approval

THE WHITE PRESS COMPANY, Inc.

Departmental Bank Building, Washington, D. C.

D. APPLETON & CO.
35 W. 32d St.,

Save Your
Time

in picking typists and clerks

by using simple tests made
for you by an expert.

Let an assistant give your applicants the

Thurstone Employment Tests and you can

tell in a few minutes from the results whom
you will want to hire. You get accurate in-

formation that an interview alone will nor

give; and you have .1 complete record ot the

applicant for your files.

Send 15 cents for a sample ol the tests for

typists and for office clerks. Put your em-

ployment procedure upon a scientific basis.

World Book Company
Yonkers-on- Hudson, New York

2126 Prairie ,\venue, Chicago
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Send for FREE story
Inlinsilnc. llhiMr.ii.'.l ful.lix "How to get
Greater Desk EfOciency" .sliuns Imw to kiop
your desk cleared fur acliun. TTiouaaiuis of
Kleraclesksaroelvlniremlrosatlsfactliin. Saves
time locating, dtstrllmtlnc or sortlnc T>apers,
Takes loss spaco than a tr;ij-. Sent FllEE trial.

KleradesR

Mailing Lists
\1 ill htip you iin.i<.aMJbaiea

Scn<I for FREE CBtalov ahowln^
'na namos of tour
tWot.r<l cuatcmera.

Counta'ancTprlrrM are Klvrn oo
aniia ot dinvr^ot, HaiUag UaU.
Guaranteed C ^

J eachb; refund o[

LOSS-Gould Co sl£ St. Louis

WANTED

Selling Representation
or Partnership

by long established Company of Proved

Selling Ability

in Machinery and Machine
Shop Products

Can assist with Capital if

circumstances justify

Interested Only in Coins Concerns

Address inquiries to Box 272

Care of Management and Administration

20 Vesey Street

New York City, N. Y.

Any material handled on a conveyor httcd with MERRICK
WEIGHTOMETER is automaticslly weighed as it moves

along. The scale is always on the job— it makes no slips—it's

honest—and its totals at the end of the day are accurate

and they require no special attendant.

ANY USER OF A CONVEYOR
whether belt or pan—large or small—can improve its efficiency

by studying our circulars, sent upon request.

If you want to know which of your competitors

use MERRICK SCALES, write

MERRICK SCALE MANUFACTURING CO.
186 Autumn Street Passaic. New Jersey

Stop All Guess Work
Build your Business Bigper, hut keep track
of ir at all times. You can Visualize on Map
or Chart every move you make hy using

Moore Push-Maptacks
50 Colors S Sizes 1000 Symbols

Send One Dollar for Cahinet of Maptacks
10 different Colors, with
simple directions, and sug-
gestions how to use them.
A copy of "System Sim-

plified" showing Color
Chart and Samples FREE.

Maptacks ^t
will -C'

:4 5

Moore Push-Signals
12 Colors

tndtcatOTM for your Card FiUt thai

"Tttt you wh<n to ad;"

when to write letters, when
to send out follow-up mat-
ter. Reminders for impor-
tant business. Write for
samples.

Moore Push-Pirv Co.
Ortgtnalora of tht li'orfj-famoua \foort Push-Ptnt

A/oore Puah-lrMi Hanftrt, Thumhtaelff. ttc.

113 Berkley Street Philadelphia, Pa.
E,lakU>htJ rVOO
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Professional Counsel

W. L. CONRAD
CONSULTING ENGINEER

Production Management

Gantt Methods

Singer Building New York, N. Y.

WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and se^^

ages to prevent nuisance or stream pollution

Examinations, reports, estimates, tests, plans

and supervision of construction and operation

114 Liberty St., New York

JOHN FOERST & SONS
COMBUSTION ENGINEERS

Fuel Oil Burning Installations

A Specialty

BAYONNE, N. J.

WILLARD E. FREELAND
ERWIN H. SCHELL

Consultants in Unusual
Management Problenns

222 Charles River Road Cambridge, Mass.

S. R. GERBER CO.
INDUSTRIAL ENGINEERS

FACTORY and OFFICE MANAGEMENT
PLANT LAYOUT and DEVELOPMENT

PROBLEMS
Gantt Methods — Graphic Control

165 Broadway New York

FRANK B. GILBRETH
Incorporated

Established 1895

CONSULTING ENGINEERS
Organization Waste Elimination
Management Intensive Production

THE ONE BEST WAY TO DO WORK
68 Eagle Rock Way, Montclair, N. J.

FREDERICK A. HANNAH
Consultant in

Industrial Organization and

Management

32 W. 40th St., New York

J. P. JORDAN
CONSULTANT IN ORGANIZATION

1725-26 Pershing Square Bldg.,

New York

THE H. M. LANE CO.

Industrial Engineers

Foundry Specialists — Entire Plants —
Rearrangement of Special Equipment

333 State Street, Detroit, Mich.

ROBERT R. LANGEE
CONSULTING INDUSTRIAL ENGINEER

(Licensed*

PLANT MANAGEMENT
ORGANIZATION

PRODUCTION CONTROL

50 Church Street, New York

ALBAN MAZEAU
CONSULTANT AND ADVISER

in

CIVIL ENGINEERING
3735 Grand Central Terminal

New York

DWIGHT V. MERRICK
CONSULTANT IN

TimeStudy—Rate Setting

Management

34 Gramercy Park, New York

FRED J. MILLER
Consultant in

Industrial Organization and

Management

50 W. 12th St. New York

S. L. SOPENOFF M. KATCHER

MODERN ENGINEERING CO.
CONSULTING & DESIGNING
Sheet Metal Products & Tools

Industrial Machinery

Designing Service to M'g't Eng'rs

318 Broadway New York

JAMES E. MORRISON COMPANV
INDUSTRIAL ENGINEERS

1162 Penobscot Bldg. Detroit

Organization. Production, and Distribution

Control Standards for Shop and Office

Operation. Incentives for Operators and

Executives.

J. LEE NICHOLSON & CO.
CONSULTANTS

Business Organization — Executive Methods
Profitable Management

Cost Accounting — Commercial Accounting

219 W. 7th St., Los Angeles

New York San Francisco Chicago

The

ROBERTS-PETTIJOHN-WOOD
Corporation

Engineers Appraisers

Accountants

646 N. Michigan Ave. Chicago

FRANK W. VAN NESS &
ASSOCIATES

INDUSTRIAL ENGINEERS

National City Bldg., New York City

Executive Organisation, Costs, Plant

Layout, Methods (k Processes, Incen-

tives, Industrial Relations.

WALLACE CLARK

MANAGEMENT ENGINEER

GANTT METHODS

50 W. 12th St. New York

HARWOOD FROST

M. Amer. Soc. Mechanical Engineers

M. Amer. Assoc. Port Authorities

M. Soc. of Terminal Engineers

CONSULTING ENGINEER

MATERIAL HANDLING PROBLEMS

10 So. LaSalle Street, Chicago

G. CHARTER HARRISON
ASSOCIATES

HARRISON
COST

ENGINEER-
ING

PRINCIPLES

THE

StMAPMORE
SVSTEM

31 Nassau St.,

New York City

Chicago Partner :

LEWIS J. BROWN
CERTIFIED MEMBER A. A. E.

843 Washington Boulevard

Oak Park, Illinois

Telephone: Oak Park 7318

PROFITS AND SYSTEMS
Send 10 cents in coin for copy of my book-

let. "Profits." published every month. Com-
plete outline with forms of Factory Cost

Systems. $1.50 postpaid. Retail and Chain

Store Systems. $2.00 postpaid. General Col-

lection of Accounting. Costs, and System
Forms for $3.00 postpaid. Send your order

now and make all checks and cash payable to

IRA W. WOLFE
Industrial Engineer Systematizer

Editor and Publisher of "Profits"

Box 523, Station C, Los Angeles, Calif.
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Professional Counsel—Continued

COOLEY & MARVIN COMPANY
AUDITORS—COST ACCOUNTANTS—ENGINEERS—APPRAISERS

BOSTON

IS Ashburton Place

CHICAGO -Conwov Building

HEDRICK-GARRETT-ADELQUIST
And Associates

Industrial Enginccra and Accountants Business Counsellors and Manaeers
Constructive Accounting—Cost Accounting Production—Systematizing—Auditing

Tax Service—Organization Rrorgani7ation— Special Investigations

Junior Orphcum Bldg. Los Angeles

H. A. HOPF and COMPANY
MANAGEMENT ENGINEERS

METHODS
ORGANIZATION
STANDARDIZATION

Main Office:

40 Rector St., New York

PERSONNEL
EQUIPMENT

MODERN OFFICE PLANNING

Western Office:

327 S. LaSalle St., Chicago

W. B. RICHARDS & CO.
ENGINEERS AND ACCOUNTANTS

EilaHlshcJ 1901

71 Broadway, NEW YORK CITY WASHINGTON. D. C.

In Canada

W. B. RICHARDS & CO., Limited
20S St. Jamts St.. MONTREAL 19 Mcllnds St.. TORONTO

Scovell, Wellington & Company

Audits Tax Service Costs Indastrial Engineering

Boston Springfield, Mass. New York Syracuse Cleveland Chicago

JOSEPH H WOODWARD
Fellow. Actuarial Society of America,
Fellow. Casualty Actuarial Society.

RICHARD FONDILLER
Fellow. American Institute of Actuaries,
Member of the New York Bar.

WOODWARD, FONDILLER and RYAN
CONSULTING ACTUARIES
43 Cedar Street. New York

Technical service rcsp^rcting Pension Plans. Employees' Sickness nnd Death Benefits. Group
Insurance, Worlonan's Compen^ntion. Self Insurance, Mutual Benefit

Associatior.. Valuation of Pension Funds.

ASSOCIATE EDITOR
Wanted: An associate editor for a magazine published for the executives of

manufacturing companies. Preferred qualifications are: university or engineering

education, with an honor record; five to ten years' experience in industry, including

managerial, accounting and or selling responsibilities: a developed liking for

teaching: a bent toward authorship; a nose for news and ability to mix; age

range from 28 to 40 years. Address Box 269, c o Management and Administration.

20 Vesey Street, New York City.

WALTER N. POLAKOV & CO.

INCORPORATED

Engineering Counsellors

Making Work Faacinating

MatterinK Power Production

25 Fifth Avenue, New York Citv

WILLIAMSON & BURGDOLT

CONSULTING ENGINEERS

IN MANAGEMENT

Peoples Gas Building — Chicago

BUSINESS EXECUTIVE
A combined technical and intensive com-

mercial experience justifies the claim for

ability to fit into any branch of an organiza-
tion in which sales or executive training are

chief requisites. In the main my assets are:

1—Executive experience in engineering,
manufacturing and merchandising.

2—Thorough training in *ales. production
and modem advertising methods.
3—Organizing and supervising ability.
4—Broad vision, tact, initiative and ana-

'>tical mind.
5—Capital to invest, if necessary.
6—Above nil. enthusiasm for work.
I would like to hear by January 15. 1924.

from an organi/ation which can use to mutual
advantage the services of a progressive young
man with the above qualifications. The op
portunity must be sufficiently attractive to

warrant the change to a connection that offers

better prospects than the development of my
present position affords

Address Box 271. care of Management and
A>I^•,i^i^t^.^tion. 20 Vcscy St . N. Y. C,

ACCOUNTANT
Executive desires position with public ac-

countants nr manufacturing concern. Good
accounting education and fourteen yenri" ex-

perience in stores, cost, nnd general account
ing departments, alio exceptional experience
in inventory work. Public accounting expen
cnce in the installation of cost and account imc
s>*»tem» in varied lines. Successful and dtpio
matte in handling difficult situations. Mem
her N A. C. A. Present location Central
States, any location considered. Willing to
travel. Age 36. Box 270. care of Manage
ment and Adn;tnistration. 20 Vesey St.. New
York City. N. Y.
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Accountants

Cooley & Marvin Co.

Ernst & Ernst

Harrison, G. Charter. Associates

Hedrick-Garrett-Adelquist

Knoeppel, C. E., & Co.

Nicholson, J. Lee
Richards, W. B,, & Co.

Scovell. Wellington & Co.

Accounting Machines

Remington Typewriter Co.

Accounting Systems

Boyce, A. E., & Co.

Oiurchill, W. L.

Cooley & Marvin Co.

Harrison, G. Charter. Associates

Richards, W. B., & Co.

Scovell, Wellington & Co.

Actuaries

Woodward, Fondiller & Ryan

Air Compressors

fleneral Electric Co.

Analysis Paper

H.-ino-Weinkrantz Co., Inc.

Appraisers

Cooley & Marvin Co.

Hopf. IT. A.. & Co.

Scovell, Wellington & Co.

Auditors

Cooley & Marvin Co.

Ernst & Ernst

Hopf. H. A., & Co.

Richards. W. B.. & Co.

B

Ball Bearing Clutches, Loos; Pul-
leys, Transmission Appliances

Skayef Ball Bearing Co.

Ball Bearings, Self-Aligning and
Deep-Groove Types

Sk.Tvif B;ii: Hr.inng Co.

Barrel Racks
Royersford Foundry & Machine
Co.

Battery Charging Equipment
General Electric Co.

Hyatt Roller Bearing Co.

Bearing Metal
.Stewart Mfg. Corporation

Bearings, Die Cast

Slfw.irt Mfg. Co.

Bearings, Roller

Hyatt Roller Bearing Co.

Blowers

General Electric Co.

Blowers. Steam Tiubine
General Electric Co.

Boilers

EdgeMoor Iron Co.

General Electric Co.

Boilers, Water-Tube, Cross Drum,
Waste Heat

EdgeMoor Iron Co.

Books

D. Appleton & Co.

Ronald Press Co.

Shaw, A. W., Co.

Thomas Y. Crowell Co.

White Press Co.

Wiley, John and Sons, Inc.

World Book Company

Boosters, Electric

General Electric Co.

Brakes, Magnetic

General Electric Co,

Brass

Copper & Brass Research Asso-
ciation

Buckets, Clamshell

Industrial Works

Button, Push
General Electric Co.

Business Methods
Cooley & Marvin Co.

Business Service

American Institute of Finance
Churchill, W. L.

Harrison. G. Charter. Associates

N, y, Univ. Bureau of Business
Research

Cables, Electric and Submarine

General Electric Co.

Calorimeters, Steam

Sarco Co., The

Castings, Die Cast

Stewart Mfg. Co.

Circuit Breakers

General Electric Co.

Coal and Ash Handling Machinery

Industrial Works

Consultants

See Engineers

Controllers, Electric

General Electric Co.

Copper

Copper & Brass Research Asso-

ciation

Cost Systems

Churchill, W. L.

Cooley & Marvin Co.

Harrison, G. Charter, Associates

Hedrick-Garrett-Adelquist

Richards, W. B.. Co.

CoQnters, Production

Vecdcr Manufacturing Co.

Counters, Speed

Wcdcr Manufacturing Co.

Counting Machines

Veeder Manufacturing Co.

Couplings, Flexible

Ruvcrsford Foundry & Machine
('o

Couplings, Shaft

Royersford Foundry & Machine
Co.

Crane Motors

General Electric Co.

Cranes

Industrial Works

Cranes, Crawling Tractor, Drag
Line, Gantry, Pillar, Wrecking

Industrial Works

Cranes, Locomotive

Industrial Works

Derricks, Timber and Steel

Industrial Works

Dies

Royersford Foundry & Machine
Co.

Duplicating Machines

Rectigraph Co.

Dynamos

General Electric Co.

Economic Services

-American Institute of Finance

Electric Light and Power Plants

General Electric Co.

Electric Tabulating and Account-

ing Machines
Tabulating Machine Co., The

Electric Wires and Cables
General Electric Co.

Elevating and Conveying Ma-
chinery

Industrial Works

Engineers, Consulting and Effi-

ciency

Conrad, W. L.

Cooley & Marvin Co.

Frecland-Schell

Gcrber, S. R.

Gilbreth, F. B.

Hannah, Frederic A.

Harrison, G. Charter, Associates

Hedrick-Garrett-Adelquist

Hopf, H. A., & Co.

Jordan, J. P.

Knoeppel. C. E.. & Co.

Lane, H. M.
Mazeau, Alban
Merrick, Dwight V.

Miller. Fred J.

Modern Enpinccring Co.
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'A practical reference book for accountants, bankers, investors, students
of finance, and executives"

Crowell's Dictionary
of Business and

Finance
"Kvcry business man necJH
a business dictionary"
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Photo Copying

Machines

Can be operated

with greater satisfaction

and uniformity of results by making your purchases of photo

paper and chemicals direct from the manufacturer. By means

of Rectigraph Photo Record Paper and chemicals, you can

improve the quality of your work.

We are manufacturers, selling direct. You get the advan-

tage of prompt service and high quality at a price which is

right. Hundreds of satisfied customers sending us repeat orders

indicate that our prices are right and that the material is "mak-

ing good."

A trial will, we believe, convince you that you too can bene-

fit by the use of Rectigraph Products.

Send us your order for a roll of Rectigraph Paper, spooled

to fit your photo apparatus so you can judge of its merits.

{An Independent Corporation)

Originators of the Photo-Copy Machine

271-281 HOLLENBECK STREET, ROCHESTER. N. Y.
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Keeping Pace With
Demand

Big Success of

Perfect Bearing Metal
Requires New Production Unit

The first announcement of the perfect bearing

metal was made to the trade in October, 1922. This

bearing metal was christened Stewart Brons.

Today, only one year after this announcement, a

new foundry, modern in every detail of building and

equipment, is in full operation, made necessary by

the constantly increasing demand for Stewart Brons

Bearing Metal.

The revolutionary improvement in bearing metal

wrought by the solution of a problem which had baf-

fled chemists for centuries was accorded immediate

recognition by bearing metal users everywhere.

Stewart is proud to have provided a bearing metal

which does not melt until it reaches 1700° F., be-

comes self lubricating when properly installed by

sweating a little lead at 600° F., and will not score

shafts if properly installed up to 1000° F., even

though lubrication fails entirely.

By making Siewart Brons bars in 1 3-inch lengths, machined and finished all over,

Stewart has perlormed another great service lor bearing metal users— a service

which eliminates 50.56Vo ol the bearing metal waste in regular shop practice

STEWART MANUFACTURING CORPORATION
FuUerton Avenue Chicago, Illinois

L. RUPRECHT
30 Church Street
New York, N. Y.

Direct Factory Rct>rcsentntive»
A. C. OLFS C. W. ROOT J. FRANK LANNING &. CO,

7321 Woodward Avenue 57 Erie Street 327 First Avenue
Dclroit, Michiuan Milwaukee, Wis. Pittsburgh, Pa.

E. P. GRISMER
1982 E. 66th Street
Cleveland. Ohio

UNGAR & WATSON,
1 366 S. FiKueroa St.,

Los AnKeU's, Calif.

L. NELSON.
820 N. Meridian St.,

Indianapolis, Ind,

<Meu/mt Jirons
Jiearing Metal

,<Mewwit»

The Perfect Metal for Bearings

Q> <9
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Authors and Articles in this Issue

HOWARD COONLEY. President of the

Walworth ilaiiufacturing Company, in

"The Executive Airplane" draws an analogy

between the bird's-eye view of the underlying

landscape viewed from a flying aeroplane, and
the clean-cut overlook of business conditions

afforded by the operation of a modern fore-

casting sj-stem. The article is the last of the

series, "How the Walworth Company Looks
Ahead," written, save as to the present article.

by ]\Ir. Barber, statistician of the company.

J. H. Bliss, Controller of Li})by. JleXeill and
Libby in "The Operating and Financial Ratios

Characteristic of Industries," shows how oper-

ating and financial ratios vary with the par-

ticular industry, and emphasizes the fact that

these ratios must be kept within the proper

range if the business is to be safe and suc-

cessful.

Geoffrey C. Brown contributes "Profitable

Methods for the Small Shop". ]\Ir. Brown
has had a wide experience in factory organiza-

tion with several of the largest manufacturing
comjianies in this country, and also with

smaller ones. At the present time he is chief

engineer of a small factory, and writing from
his immediate experience.

How, and to what extent, financial and cost

information should be furnished to department

heads is discussed by G. M. Pelton, of Swift

and Company, Chicago, in "Supplying Finan-

cial and Cost Information". Accounts, I\Ir.

Pelton says, should deliver accurate cost figures

to executives and dejiartment heads, who should

understand them and use them "vigorously".

In "Organization of the Production Divi-

sion," Frederick A. Waldron continues the

series which began in the January issue. In

this instalment the author develops the duties,

organization, and functions of the production

department, following the lines of his previous

article on the engineering division.

"Executive Control of Future Results," by

Wallace Clark, suggests a method whereby
those jihases of the business which "are not

moving at the desired rate" or in which "some-
thing has happened which was not expected"

are automatically indicated so that they receive

the special executive attention they require.

In his article, "Operating Adjustments

T'nder Standard Costs." R. W. Darnell, Con

troller of the Ritter Dental ^Manufacturing

Company, points out the variations which may
occur between standard and actual costs in

labor, material, and overhead, and shows how
these discrepancies may be adjusted.

William A. Vollmer, of the Robert Gair
Company in "Fiber Shipping Case Econ-
omies," points out the savings in weight, cost,

storage space, and shipping charges resulting

from the use of fiber boxes of which several

types are illustrated, with economy figures.

"Pricing Policy in Relation to Finan-
cial Control," by Donaldson Brown, Vice-

President of General ^Motors Corporation, ad-

vances the idea that a sound, comprehensive
pricing policy is one of the most important
elements in effective financial control. The
second part of the article will appear in ]\I.\x-

.\GE.MEN'T AND ADMINISTR.A.TIOX for Jlarch.

In "Absentism Factors for Industrial

Plants." J. D. Hackett, con.sultant on labor

problems, discusses absence among the work-
ing forces of industrial plants, covering its

nature, causes, relative importance, comparing
its extent in various industries, and, in con-

cluding, suggests preventive measures.

The Fordham-Tingley series is continued in

"Applying the Budget to Industrial Opera-
tions". After the budget has been assembled,

it must be worked into such shape that it may
be used in the planning of financial, produc-
tion, and sales operations. Its adaptation and
application to these purposes are explained.

"Savings from Conveyor and Molding
Equipment," by Robert T. Kent, I\Iechanical

Engineer. ex])lains how costs can be lowered

and production increased by applying manage-
ment principles and labor-saving equipment to

foundry operations.

Following Dean Kimball's articles, Fred-
erick C. Mills, Assistant Professor of Busi-

ness Organization, at Columbia University,

begins the series on "Economic Problems of

Industrial Organization." discussing the chief

factors of industrial production—natural re-

sources, capital, population, organizing ability,

and the business unit.

The cover illustration— the Baltimore Re-
finery of the American Sugar Refining Com-
pany—was secured through the courtesy of

its designing engineer, Charles T. ]\Iain.

I
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Every Audit Should Be

A Detailed Audit
The leaders in practically every field of business now regard
the Detailed Audit as an absolute necessity. The Reserve
Cities Bankers Association, and most of the Credit Associa-
tions throughout the country, stand on record as preferring
it to the Balance Sheet Audit.

Offering an expert and independent study in detail of the
items represented in mass by balance-sheet figures, the
Detailed Audit not only verifies, but clarifies. It digs
beneath the figures and reveals the buried facts.

Every audit should be a Detailed Audit. It brings to
light avoidable leaks and wastes. It finds the flaws in
accounting, in credit and collection methods. It presents
the cause, and the efi-ect, of financial policies. It points to
possibilities for greater profits.

Free from the qualified statements of the Balance Sheet
Audit, the Detailed Audit is the ideal basis for credit.
Complete in its presentation of the facts behind the figures,
it is the only basis for executive plans and action which
lead to progress and success.

ERNST & ERNST
AUDITS - SYSTEMS

TA X S ERVICE
NEW YORK
BUFFALO
ROCHESTER
BOSTON
PROVIDENCE
PHILADELPHIA
BALTIMORE
RICHMOND

CLEVELAND
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THE PUBLISHERS' PAGE
Access to a Billion- Dollar Annual Market

for Industrial Equipment

A Magazine Achievement

READERS of Management and
. Administration will be interested

in the record made by their magazine
in reaching the vast market for indus-

trial equipment. At first thought it may
seem almost an impossibility to cover

even a minor part of this market through

the pages of a single publication. In the

United States there are 290,105 manu-
facturing establishments according to

the census of 1919. But difficult as it may
have been, MANAGEMENT AND ADMIN-
ISTRATION already has secured the cover-

age of a principal part of this extensive

market, and in so doing has to its credit

an achievement of the first order.

The possibility of this achievement
is shown by a few figures. Of the nearly

300,000 manufacturing plants only

16,437' employ loi workers or more.

These 16,437 establishments employ
6,435,861 workers out of a total of

9,096,372. That is, one-eighteenth of the

industrial plants employ nearly three-

fourths of all the workers in American
industry, and purchase a similar propor-

tion of the industrial equipment which
is installed every year.

Because of this concentration of the

industrial market it is possible for one
magazine to secure a circulation cover-

ing a principal part of American indus-

try, and that with practically no waste.

Concretely, this is what MANAGEMENT
AND AdministiUTION has achieved.

Turning again to figures, the census

of 19 1 9 gives the capital invested in

llir niannfacliirin^ establishments in

1 Statistios from the United States Census nf 1919.

the United States as something over

$44,000,000,000. Management and
Administration reaches the manage-
ment of $25,000,000,000 of this huge
total, or more than one-half.

To show what this means in an annual

market it is but necessary to use a con-

servative replacement percentage of, say,

4 per cent. Applying this factor we
realize that there is a yearly market of

more than $1,000,000,000 for plant, ma-
terials, and equipment represented by
the $25,000,000,000 capital investment to

which Management and Administra-
tion gives access.

This position of strength has been

reached through the carrying out of a

definite policy—to publish a magazine
to aid and assist the management in car-

rying on great enterprises. It is the only

magazine that touches all the problems
of effective and complete managerial

control.

In order that the magazine may hold

this position the publishers definitely

commit themselves to keep it directly

and constantly useful to all who are

responsible for the management and

administration of industrial enterprises,

to help solve their problems, to assist in

establishing and suggesting sound prin-

ciples, and to present all obtainable in-

formation bearing upon improvement in

operating procedure. This pledge is to

the readers both present and future. A
result of this policy will be the continu-

ous development of the magazine in the

field of industry and the extension of its

coverage in the vast market for industrial

equipment.
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In Dust—Grit

and Acid Fumes

This Hyatt equipped Stamp hoist,

used hy a chemical plant, to and
from a dipping vat. is constantly

enveloped in acid fumes

.

.1 one-ton Stamp
hoiit manu/ac-
tu red by tht
Stamp ElettrU

Hoist Company,
Ctevtland, Ohio,

embodying seven

Hyatt bearings.

A Stamp hoist, equipped with
Hyatt roller bearings, handling
loads of hrick from kiln to

truck. Continually covered
with brick dust and grit.

The efficient operation of Hyatt equipped cranes, trolleys and hoists is not

hampered by the unfavorable conditions under which they work. These machines

are fortified against any damage from the dirt and grit that settles on them.

The sturdy construction of Hyatt bearings enables them to withstand over-

loading and severe emergency duty. Even abuse and neglect at the hands of

unskilled labor fail to cause any trouble. These bearings gi\e smooth, unin-

terrupted service, year in and year out, without adjustment or replacement.

E\en in the presence of acid fumes the efficient operation of Hyatt equipped

handlmg machinery is not retarded. The distinctive features of the bearing

housing and of the roller bearing itself insure complete and continuous lubri-

cation. And It is only necessary to oil once every three or four months.

Hyatt equipped machines save operating power and labor, and speed up the

work. The crane shown above as used in a chemical plant is operated through

the entire working day by one girl, eliminating additional labor formerly

required for the same work. The ease with which these machines may be

moved and controlled makes them well adapted to use by girls.

Whate\ er the conditions under which your trolley, crane ^
and hoist must operate, you will find that a Hyatt equipped ^

installation will handle larger tonnage at lower costs.

Hyatt Roller Bearing Company
Newark Detroit Chicago San Francisco

Worcester MHwaukee Huntington Minneapolis Philadelphia

Cleveland Pittsburgh Buffalo Indianapolis
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iRVlNGSUlWi^
Jl (PATENTED) !# MARK ^Jl

THE FIREPROOF VENTILATING FLOORING
,-;;i|rn?V^-

In this chemical p/anf.[Irving
Subway gives them a smooth,
clean, cool, non-slipping fJoor
—free circulation of air to carry
away fumes—plenty of light on
the level below—and a /Joorjup-

keep cost practically negligible.

Light weight, unequaled strength, convenient
sized panels, ease of installation, a smooth but
permanently non-slipping surface, SO'^'^ open
area for light and air, tremendous shock resist-

ance, the rigidity of a solid floor, the durability

of steel—these are some cf the features which
are making Irving Subway the standard general-

purpose industrial flooring.

And back of Irving Subway is the largest plant

in the world producing open steel flooring—

a

specialized experience of more than 12 years in

industrial flooring problems -a corps of engi-

neers skilled in the manufacture and installation

of steel industrial flooring and its application

under all conditions, for all purposes. Send us

your lay-outs and let us work with you in secur-

ing the advantages and economies of this safe,

time-proof, wear-proof open steel flooring. And
ask for Catalog 4A44.

Irving Ironworks Co
LONG ISLAND City, n.y, U.S.A.
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CONDITIONS AND PROSPECTS
N

BUSINESS AND INDUSTRY

PREPARED BY LEWIS H. IIANEY
Director, New York University Bureau of Business Sesearch^

•VB

Barometer of Iiidustrv and Trade
Period of Recession Appears to Ha\e Ended

December there was anolher de-

iipswiiifj in the main forecasting

In

cided

line of Fip. 1. This fact, taken together
with the other indications sliown in the

accompanying graplis, leads to the con-

clusion that there will he improvement
in business throughout the greater part

of 1924. No indication of any impor-
tant setback has yet appeared.

The actual volume of business, as

distinguished from the forecast for the

future, is now nearing the bottom. In

fact, the low level has l)een reached in

some industries already, and with few
exceptions the general upward move-

> Assisted by Horace J. Barnej-, Harry
Comer, and Stephen DuBrul of the Bu-
reau's staff.

nieiit should begin by March at the

latest. Business men may, therefore,

make commitments from now on witli

increasing confidence.

The large increase in the P/V line

in December was caused by a decline

in the physical output and distribution

of commodities, accompanied by a price

level which remained practically un-
changed. This condition indicates that

the decreased volume is not caused by
lower prices. Its significance is that it

shows supplies being reduced to a level

where demand will become stronger.

We are in the final stages of a liqui-

dation process in production. After
a very considerable recession In business,

n readjustment in the industrial out-

put is paling the way for a more active

demand and firmer prices.

The decreases in production in basic

industries (see Fig. 2), which character-

ized November and December is reas-

suring. It means less danger of a
])remature increase in output, which,

had it come, would have speedily led to

overproduction.

One of the most reassuring develop-

ments has been the movement of tlie

unfilled orders of the United States

Steel Corporation. As forecast last

month, the turn in this important index

appears to be at hand. Larger book-

ings caused the unfilled orders as of

December 31, to show the usual seasonal

gain. This brings a long period of de-

cline to an end. The actual upturn,

after allowing for seasonal variation,

may not come at once, but it will not

be long delayed.

JASONOJFMAMJJASOND!JFMAMJJASOND'JFMAMJJA50NDJFMAMJ
-19?0 »i< - 1921 ->K- \<iZl -'i< 192? .i. 1924

Fio. 1 The Barometer or Industry and Trade

The P/V line (drawn heavy) is the business forecast line. It shows the trend of commoditr demand, and is the ratio
between Bradstreet's index of wholesale prices and the physical volume of trade (carloadings times tons per car), based on 1912
.IS the normal year. It is plotted as a three months' moving aver.igo, cciitcroii successively on the middle months, except that the
final dotted portion of the line runs to the actual figure for the last month. A rise in the curve indicates increasing demand,
and vice versa. The interest rate curve has been corrected for seasonal variation, and index number 100 equals .5 per cent.
The federal reserve ratio of cash reserves to note and deposit liabilities is inverted to harmonize ita indications with the rest
of the curves, and is corrected for seasonal variation. Business failure bars are baseii on Dun's reports, and normal is
taken as the trend for 40 years. The six-commodity price index is based on special investigation by the X. Y. V. Bureau.
January 1924 data shown arc probable trends. Areas in which curves lie indicate that business is good, normal, or poor.
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Readers should remember that the

present trend of industrial activity, as

measured by current volume of produc-

tion or sales, is still slightly downward
or Hearing the bottom. December fig-

ui'es show several new lows and some

further declines are probable in Janu-

ary. The point is that the forecasts

are favorable. Present declines have

been discounted. The future is bright.

We can now begin to measure the

magnitude of the 1923 recession. The

price level at its lowest point was down
about 8 per cent from the peak. Pro-

duction in manufacturing industries has

fallen off about 9 per cent from its

peak. Production in all basic indus-

tries declined about 10 per cent. Rail-

way tonnage after allowing for seasonal

variation has fallen off about 16 per

cent.

Volume of business at present is just

about the same as it was at the end of

1922 and prices are only a little lower

on the average. The difference is that

then prices were nearing their peak and

physical volume of production was be-

coming dangerously large, while now
production and the price level are be-

coming fairly stabilized at a relatively

low point, with the chances good for

future increase on a more normal basis.

The evidence is growing that at the

outset the recover;/ in 1924 will be but

moderate, ivhile later on in the year the

gains will be more rapid and larger.

One of the chief reasons for anticipat-

ing but moderate recovei-y in the early

part of the year is the present declining

tendency of purchasing power among
the mass of the people. At the present

time employment is gradually diminish-

ing owing to the declining volume of

production, and as a result the average

vveekly earnings of laborers have be-

come slightly less than they were a

month or two ago. At the same time

the cost of living continues to rise.

Under these circumstances an immedi-

ate boom is not to be expected. But

as production increases, as we predict

it will in the spring, this situation will

change and the purchasing power of the

people will again increase.

On the whole the foreign outlook

shows improvement. Recent serious

declines in French and British exchange

rates, while they tend to restrict our

exports and indicate some growing in-

flation abroad, suggest that the very

seriousness of the situation will lead to

measures designed to bring abo\it a

final readjustment. Already the at-

titude of Prance has changed and there

is hope that the present conference con-

cerning reparations will mark the begin-

ning of a final adjustment.

Greater optimism concerning the do-

mestic political situation is probably

warranted by recent developments. The

outlook for lighter taxes and for stav-

ing off the soldiers' bonus is improved.

It is probable that the radical and con-

servative elements in Congi-ess are so

evenly balanced that no seriously harm-

ful legislation can be put through.

There follows a list of the favorable

and unfavorable indications as revealed

by the various data set forth below.

Favorable Factors

1. Unfilled steel orders cease decline.

2. Mail order and chain store sales in-

crease. (Fig. 10).

3. Failures decrease.

4. New enterprises increase. (Fig. 12).

5. Pig iron production increases. (Fig.

3).

6. Building activity increases. (Fig.

6).

7. Stocks of several important com-

modities decrease. (Table 1).

8. Price level is stable. (Fig. 11).

9. Abundant credit. (Figs. 1 and 13).

10. Stock market rises. (Fig. 8).

Unfavorable Indications

1 Slight sebaek in purchasing power.

2 Strained conditions in the cotton

textile industry.

3. Relatively large stocks of a few
commodities such as pig iron and

zinc.

4. Volume of "business," as measm-ed

by bank and postal receipts, slight-

ly declining.

We must conclude that signs of any

approaching depression are absolutely

lacking. Business and industry appear

to be nearing the bottom of the 1923

recession. There must either be a re-

covery or we must proceed along present

levels. With so many favorable fac-

tors and signs of an approaching up-

turn, the chances favor a moderate re-

covery in the spring which will gain

momentum as the year proceeds.

Production and Stocks of Commodities

Production Still Declines: Stocks Being Adjusted

Stocks of Commodities

The index of gasoline stocks shows

a decrease from October to November of

4 per cent, the first decrease since De-

cember 1922. This indicates that the oil

industry is in a stronger position, not

only as to crude supply, but also as to

the chief refined product. (See Table 1).

Zinc stocks on January 1 showed

an increase of about 17 per cent, the

eighth consecutive month showing a rise.

This indicates a somewhat weaker situ-

ation in the industry on the supply side.

Demand, however, has been somewhat

more active.

Automobile tire stocks show a decline

from October to November. (Produc-

tion of tires is increasing, however, ow-

ing to a strong demand from automo-

bile manufacturers.)

Stocks of cattle leather show a fair

decline, which is a healthful develop-

ment. Cotton-seed oil stocks remain at

the same level (after correction for

normal seasonal variation). Pig iron

stocks are still too heavy.

Conclusion. On the whole, it seems

that in most cases burdensome stocks

of basic commodities are being reduced.

Production and Railway Tonnage

Fig. 2 shows that according to the

latest data there has been a continued

decline in the various indexes of physi-

cal volume. The Federal Reserve

Board's index of production in basic
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rent decrease iu production in basic in-

dustries.

Building Activity in December

Building activity in December, Fig.

6, shows several decided changes from

November.
Contemplated Construction. Accord-

ing to information furnished by the

r. W. Dodge Company, contemplated

construction declined 3.5 per cent, but

this is less than the normal seasonal de-

cline, and when adjusted for the sea-

sonal influence the inde.x is 151.2 as

compared with the November index of

147—an increase of 3 per cent.

JASONDJFMAMJJ ASONDJ FMAMJJASONDJFMAMJ Contracts Awarded. The index of

1921 sjc 1922 ->k 1923 ->jc- 1924 ' total building contracts awarded rose

I ' from 76.2 in November to 133.2 in De-
Sources, Departnieiil of Interior; Bureau of Mines; United States Geological Survey cember The index of contracts award-

FiG. 5 Fuel and Power Production ed for business and industrial buildings,

however, declined from 122.6 to 118.7,

or 3 per cent.
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Source, V. S. Deportment of Commerce
Fig. 7 Foreign Trade of the United States

Corrected for seasonal variation.

ceiuber 15, was 83.56, on January 12,

the average had atlvaneed to 85.42, a

pain of 1.86 points.

At the same time there was a

marked increase in activity on the stock

exchanjji'. The week ended .January 12.

showed an average daily turnover of

l,259.(tOO shares, the hifjhest of any
week on record during 1923 or 1924 to

date. On the whole, the volume of

tradinjr has followed the average price

of stocks: the increa.ses coming on price

advances.

Conclusion. It seems safe to predict a

inntinuation of the general upward
trend of the stock market and February
irill probablii see a further gain in the

average. The stock market is noic dis-

counting the improved outlook for 1924.

Bank Debits and Postal Receipts

Bank Debits. As to bank debits, De-
cember is usually a high month. It is

therefore not surprising to find that

after eliminating normal seasonal move-
ment, the index of the average weekly

debits to in<lividiial accounts reported

by nearly 2.50 centers this year just

•bont held its own. (See Fig. 9).

Postal Receipts. The unadjusted in-

dex of postal receipts for 50 selected

"ities, during December, gained 18 per
cent over the November figure. De-

cember receipts are usually the largest

in the year. After allowing for sea-

sonal variation, it is found that there

was but little change in activity during

the month.

Conclusion. These indexes are among
the best for showing the trend of busi-

ness. Both postal re<-eipts and bank
debits have held up well in spite of cur-

rent recession in production. It is

clear that there has been a slight slack-

ening of activity, but business is be-

coming more nearly stable.

Retail Trade

Mail Order .Sales. The iJcccniber

sales of Montgomery Ward and Sears-

Roebuck totaled .•r35.sr)0,000, as com-
pared with .$34,528,000 in November.
After allowing for tlio usual seasonal

variation, it is found that the gain wa.«

more than the usual seasonal increase.

The adjusted index is 134..5 for Decem-
ber, against 130.0 for November. (See

Fig. 10. The avera-re for 1921= 100.)

Chain Stores Sales. The adjusted in-

dex of the December sales of four large

chain store systems shows a gain of 9

per cent over the November figure. This

means that December sales were the

largest in history.

Department Store Sales. After ad-

justment, the November index of de-

partment store sales—the latest avail-

able—stands at 111.6 as compared with

115.8 for October.

Conclusion. It is apparent that re-

tail trade is progressing at a high level.

The growth in the mail order business,

which reflects conditions in rural sec-

tions, is especially encouraging.

Prices and Interest Rate

Prices. Fig. 11 shows that the in-

dexes of prices and money rates have

moved downward slightlv. Bradstreet's

1400

III M II I II

Avtrage Daily

Stock Turnover.

WeeklyAverage
ofSOStockPricxs.

Aug.

1923-
Source, Seu) Tork Timet

Fig. 8 Stock TrRxovER and Prices ox New York Stock Exchange
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Showim the simple method of applying

Hyatt equipped Service Casters to trucks.

Test of a Hyatt equipped Service Caster
truck under 3,000 lb. load over poor

cUy streets. Rough treatment caused no
breaks or noticeable wear.

Modern Warehouses and Factories

Should Use Modern Trucks
The severe requirements placed on trucks by present day handling
methods are fully met by Service Casters equipped with Hyatt roller

bearings.

The sturdy construction of Hyatt bearings enables these already strong
casters to stand up under overloading and the shocks of bumping on
and off elevators, and over door sills and uneven loading platforms.

Oiling is necessary only three or four times a year. These hollow,
oil retaining bearings save oil and lubricating labor.

Labor and power saving is accomplished by the easy rolling motion
of the Hyatt bearings. In the warehouse shown above one man
pushes the truck and makes up the job lot orders.

By specifying that your trucks, trailers and other handling machinery
be equipped with Hyatt roller bearings you can speed up the work
and reduce labor and maintenance costs.

Complete information will be furnished on request.

Hyatt Roller Bearing Company
Newark Detroit Chicago San Francisco

Worcester Milwaukee Huntington Minneapolis Philadelphia!

Cleveland Pittsburgh Buffalo Indianapolis
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Industrials
Excel

rf"' ^- i"

All units of INDUSTRIAL cranes
arc built complete in one plant-
Raw materials arc cast, forBcd,
machined and assembled under the
guidance of chemical and physical
laboratories and are subject to
hundreds of inspections during this
progress.

Every INDUSTRIAL locomotive
crane is completely assembled and
thoroughly tested under its own
power before shipment. Full ca-
pacity loads are handled under
actual and severe service condi-
tions. A sworn statement of the
test accompanies each crane.

How Would YOU Like To Save
$25,000 This Year ?

THIS INDUSTRIAL LOCOMOTIVE CRANE actually saves $24,-
397.50 a year for the Pennsylvania Salt Mfg. Co., handling

ore, coal and like materials at Greenwich Point, Philadelphia, Pa.
Placed in operation in 1903, it has already rendered twenty-one
years of highly efficient service and is still producing an annual
dividend of approximately double its purchase price.

This saving is well within reason when you consider the e.xtreme
flexibility of INDUSTRIALS' material-handling work. Operating
with clamshell bucket they unload, store and rehandle all bulk
materials such as coal, coke, sand and gravel. With electric

magnet they handle all iron and steel shapes, scrap, rails and
pig iron. With hook and block they make heavy unit lifts

well in excess of their rated capacities.

Plant conditions vary greatly, of course, and we have had fifty

years of experience in applying INDUSTRIAL equipment to thou-
sands of individual material-handling requirements. Our sales
engineer in your vicinity will gladly give you the benefit of this
fifty years of locomotive crane experience without obligation.

A copy of tha 164-pate Golden Anniveraary calalog, illustratini and
describini the 17 types of INDUSTRIAL cranes and other material-
handhnfi equtpment will be forwarded promptly upon request.

INDUSTRIAL WORKS
BAY CITY MICH IG AN

Locomotive Cranes. 5 to 200 Ton» - Transfer, PilUr * Gantry Cranes
Railway Pile Drivers-Combination Crane Pile Drivers-Transfer Tables
Portable Rail Saws-Grab Buckets - Maenels- Steam Pile Hammers

INDUSTRIAL
LOCOMOTIVE CRANES
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Compensating Type Electric Furnace equipped
with G-E Direct-Heat Units, and

Automatic Control

firing vitreous enamel in a furnace
equipped with C-E DirecUHeat

Units and Automatic
Control.

Smokeless, Flameless Heat

The old problems of Industrial Heating—com-
bating combustion handicaps, uneven heat,

rejections—no longer trouble the man who uses

electric furnaces and ovens.

Vitreous enameling, attended by numerous dis-

advantages of old time methods, has been
simplified and improved by the use of electric

furnaces equipped with heating units of G-E
Direct-Heat design. Temperature is easily main-

tained. There is no muffle to sag and break.

The number of heats a day is increased, the

quality of the product is higher, and rejections

due to soot or fumes are unknown.

The electric compensating furnace for annealing

is so arranged that the cooling charge coming

out of the furnace preheats the cold charge on
its way in. This furnace has proved especially

valuable in annealing wire—greatly speeding

production.

In the new G-E Direct-Heat Furnace, Type
RRS, there is no muffle interposed between the

resistor and the charge. The heat radiates direct

to the charge, which makes heating quicker and
control easier.

The General Electric Company also manufac-
tures small electric heating devices—giving to

industry the broad use of electricity for practi-

cally every heating purpose.

C-E nirc.l Ih il Furnace, Tiif,- RRS—fiT
heat treating tooh. heat treaiment research
in laboratory, and many other heat treat-

ing processes up to 2000' F.

For japan baking ovens the General Electric
Company manufactures a complete line

cj electric heating equipment with
automatic contiol

General Electric Company
Schenectady, N. Y.

Sales Offices in all Large Cities

GENERAL ELECTRIC
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The Executive Airplane^
By HOWARD COONLEY

President, Walworth Manufacturing Company

THE war wrought many changes. As seems to be

the law of nature, unwholesome results showed
themselves immediately and in abundance. More

gradually out of the confusion are appt'arin^ new move-
ments of great hope. Among those already listed on

the asset side none has been more
evident than the general urge

for wider education—particu-

larly for education in business.

Another generation will find the

old, crude, unintelligent mctii-

ods a thing of the past. Require-

ments for the industrial execu-

tive will be almost as severe as

those for a doctor or lawyer.

We do not have to turn back

many pages in the record of the

past to find the time wlien bal-

ance sheets were figured but once

a year; when there was no eur-

rerit knowledge of business prog-

ress and the eleven months'
happy dreams of profits wore in

the twolftli turned into a night-

mare of disappointed hopes. We
tised to buy material and fabri-

cate it as long as our money
lasted, and then curtail our imr-
cha.ses and iiroduction until our
revived balances made it possible

to go ahead. Inventories were a tiling

about which we gave little thought until

we found tliat they had accumulat
and could not be readily liquidated.

• Tho Dcccnibpr iiiinibcr of irAN"AOF..\iES'T .\ni> .\[).\iin'Istr.\.

TtON contained tlio .sixth article of tlio scries, "How tlic W.-iI-
worth Company lyooks AheaJ," written bv tlio statistician of the
Walworth Manufacturing Company, Joseph II. Barber, and do-
scribing tho scientific and effective methods of forecasting cm-
ployed by that comp.iny. Jlr. Coonley '9 article concludes this
series with a general survey of the possibilities of forco.asting
and the place it should occupy in modern business.

Salesmen rushed into Index Number
our office fluttering large 338.97 Forecasting production

specifications and insist-

ing that in order to meet John Smith's price we would
liave ti> figure low. We sat down at our high-piled

desk, sharpened our pencil, fig-

ured the material that would go

into the job, the labor that would
be necessary to produce it, and
added it to our supposed over-

head. I can remember even the

words that the estimator invari-

ably used. "Our overhead is

actually no more than 30 per

cent, but in order to play safe I

will call it 45." So on this basis

with the addition of a meager
amount for our eagerly hoped-

for profit, we went after the

business and generally got it.

When the year ended and we had
taken time to put our accounting

luiuse in order, we invariat)ly

wondereil why the earnings we
had supposed were piling up
were nowhere to be found.

Those were indeed the days of

iuisiness by "main force and
awkwanlness.

"

Fortunately
times have changed. The old-

.school executive is being slowly but
surely relegated to the .scrap heap, and
Ills place taken by the trained adminis-
trator. Success still requires the old

elements of courage, perseverance, and
unremitting effort. In addition, however, it calls for

a new dc'iree of intelligence and foresight. The execu-
tive of the future will be rated by his ability to an-
ticipate his problems rather than to meet them as they
come.

In all of this we may take great satisfaction. It gives

153
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new hope and new courage to realize tliat we can fore-

cast the future accurately, and by the ability to forecast,

can spread our net so as to capture all the tish in our

part of the water. There is a new sense of power in

the knowledge that a man can set up his target, draw

his bow, and watch his arrow hit the buU's-ej'e clean.

A few days ago I had one of the most inspiring ex-

periences of my life. I took my first journey in an

airplane. I had supposed that I should be disturbed

by the immediate prospect of the flight; that as the

plane got under way I should be dazed at the giddiness

of the height and somewhat upset by the unsteadiness

of the breeze. It was with a strange surprise, there-

fore, that. I stepped into the car, felt it swing into line,

start ponderously over the field and finally ascend

gently into the air. without throb of the heart or shiver

of a single nerve. As we soared over the water at

Winthrop Beach, circled about the State House, Bunker
Hill Monument, the Harvard Stadium, and finally

.swooping low over South Boston, came almost within

reach of our "Walworth plant, I felt a thrill of joy and

a mastery over things material that had never come to

me before. From my great elevation I had the sense

of being able to pick up the toy city in my hand and
play with it as I pleased. Yet, should any part of the

tiny panorama perplex me, a word to my pilot at any
moment would swing me low for a close-up view of

any object I might desire to scrutinize. I could almost

persuade myself that I could pull out the tiny stacks

and baj's of the Walworth plant and shift them about

at my pleasure. In fact I had that magnificent sense

of power that must have come to the conquerer of olden

times when he had captured a new citadel. Nor did the

descent to the hard earth and the subsequent winding

of my way around the narrow lanes of Boston rid me of

that grip on myself and on the world in general that

I gained high in the air.

During my leisurely walk to my office my mind was
very active. It ran back to the time, not many j-ears

ago, when I read with smiling scepticism of the cour-

ageous labor of the Wright ])rothers to create a vehicle

that would supply them with the wings of a bird. Such
efforts then .seemed valueless to heredity. Such a

strange vehicle could be destined only to cau.se the de-

struction of its creators. Yet here I had that very after-

noon made use of the imagination of those great men in

such a i)ractical way as to convince me that the airplane

would be one of the machines of great commercial use

within the period of my own lifetime. And as my mind
went on to play with such comparisons, it was brought

back very vigorously to tho.se same few years ago when
I, as a skcjitic, failed to see in the records of the past

the parts with which to build an executive airplane for

the future—a plane from which I could view my com-
pany's activities in perspective, and from the height to

which they carried me, shift the ]iarts to suit my pur-
pose. Or, when I desired, I could swoop down to get

a close-up view of .some particularly difficult problem.
At last I reached my desk and drew before me the

little black folder that contained the bird's-eye view
of my business. My hands grasped it eagerly just as

before they had gri|)i)ed the sides of the cockpit.

In this, my executive airplane, I find a single-sheet

panorama of my business?—of all its buying and selling,

its receiving and paying. For a forward look toward

the horizon, there is my tentative plan for the coming
year. Yet with a twist of the hand, a close-up view

lies before me in greater detail of the months just

ahead, a detail adjusted and revised at my will. Famil-

iar marks orient me as I land on solid earth, perus-

ing the local topography revealed by some current re-

port. And, as I wind my way through the byways of

the various units and the master monthly financial

statements. I still feel the thrill of that firm grip on
myself and on the world as a whole which I first sensed

during my airplane flight.

THE output of the Walworth Manufacturing Com-
pany consists of pipe fittings, valves, and tools. The

annual production is approximately 50.000 tons. By
far the larger part of this is used in repair work, which
necessitates quick deliveries and this, in turn, calls for

a complete and adequate stock of finished goods ag-

gregating over 23.000 different finished articles.

The diffieult problems involved in a business of this

nature and magnitude have brought about the develop-

ment of a singularly thorough and scientific system
of forecasting and budgetary control. This system and
its operation have been described in considerable detail

by Mr. Barber, statistician of the Walworth Company,
in preceding numbers of SIanaoemext and Adminis-
tration-. Of its operation, Mr. Coonley says:^

"Here are the results for the year 1922: Our actual

sales came within 5 per cent of our estimate. Cu-
mulatively the first six months were 8 per cent in

excess of the estimate; the first nine months were 4.3

per cent, but the full year's figures were so close to the

estimate as to be a coincidence. We do not expect again
to equal this particular record. . . . Having this ad-

vance information, we were able to decide on a pro-

duction plan that would give us an even flow of

material throughout the year, building up our stocks

in the spring and summer months to meet the fall

demand. This aceomplislied not only better service

to our customers but greater economy of production,

more even employment for our workmen, and a great

decrease in labor turnover. It enabled us to anticipate

our material requirements and to take advantage of

low price conditions. It gave our treasurer exact in-

formation as to financial requirements. It made it

possible for me to place before our directors a definite

estimate of the amount of money that would be involved

in ])roducing in advance the excess stock necessary for

fall delivery, and it justified them in adopting the

])rogram because I could assure them that this invest-

ment would be liquidated before the end of the year.

It enabled us to set up an ideal inventory for the end
of the year and to work toward final li(|ui(lati(in to this

ideal point. It jiroved that this inventory control was
practicable because we came within the limit. . . .

"Budgetary control is now one of the fundamental
policies of the Walworth Company. It is our record

of the ]iast, our index for the present, and our guide

to the future. We believe it to be an essential factor

in our success." —The Editors.]

1 Harvard Business Review, Julv 1923.



The Operating and Financial Ratios
Characteristic of Industries

"Capital Rcquircnicnt.s and Control"—Article Three

By J. II. IJLISS

Controller of Libby, McNeill and Libby

I
X a jreneral way most business activities other than
those of an anrriciiltural

into grroiips alonj,' the

Manufacturing;

Merchandisinfj

Transportation

Public utilities

Mining
Banking and finiuicial

Fiduciaries

Institutional

Professional

Jliscellaneous

nature may be cl<tssified

foUowiiiij: distinct lines:

Insurance

Agencies and commission

Index Number

658.14 Financial control

338 Production

Referring to the distinctive dif-

ferences between the various in-

dustries, Mr. Bliss says: "Differ-

ences in operations performed and
services rendered are necessarily

reflected in differences in organ-
ization, differences in financial

structure, and differences in ac-

counting procedure. These result

directly in differing relationships,

ratios, and turnovers. The ratios,

turnovers, and relationships com-
mon in any line should be con-
sidered as the personal character-

istics of that particular industry."

The present article gives these
"personal characteristics" for some
of the more important lines of in-

dustry and shows their importance
as indicia of trend and condition.

services performed.

Considering these general divi-

sions of industries it is at onee
apparent that great differences

e.xist in the types of operations
performed and services rendered,
and that the.se various industries

must of nece.ssity have dilTcrent

individual characteristics. Be-
yond that, within manufacturing
industries, there are many and
various Imes of business —^ the
Census Keport, for instance,

specifies more than 350 di.stinct

manufacturing industries. Among
these are widely varying opera-
tions and processes and material
ditfcrenees in the character of th(

The viewpoint maintained in this article is that of
the manufacturing and mereliandising industries.
However, many of the principles stated herein, for
manufacturing an<l mereliandising busiTiesses. are quite
ap[>lical)le to otliers of tiie industries mentioned.

There is less uniformity and standardization of
accounting practices in manufacturing and merchan-
dising indu.stries than there is in railroads, public
Utilities, banks, and insurance cumpanies. and there o, . . _ .

is less possibility of unif-rmity. This emphasizes the
Characteristic Ratios of Operating Results

nece.ssity for recognizing sound accounting and busi- With highly characteristic gross margins and ex-
ness principles in handling accounts and preparing re- pcnse ratios it follows that there are characteristic
ports for manufacturing and merchandising concerns. ratios of operating results in different lines of busi-
The field for aeecMinting services in these industries is ness. The margin of operating results on sales is of
broader tiian in others and the possibilities for devel- necessity wider in those lines which have slow tum-
opment far greater. over and may be much narrower in other lines with
The gross margin, the relation between manufae- rapid turnover and still permit both types of indus-

tunng or buying cost-s and selling prices, is highly tries to earn about the same average return on invest-
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characteristic of the dif-

ferent lines of busine.ss.

The margin which an in-

dustry has to work on
tends to such a figure as will cover the costs and
expenses of the average organization engaged in that

line of business and leave a fair

return on the capital used.

The relation of expenses to the

volume of business done, indi-

cateil by expense ratios, is like-

wise highly characteristic of

various industries. These relation-

ships depend entirely upon the

character of the operations per-

formed, and the services ren-

dered. The ratios of labor costs,

factory expenses, selling.
advertising, and administrative

expen.ses are distinctive character-

istics of different lines of busi-

ness. Some industries have
expensive factory operations,

others have relatively inexpensive

processes; some busines.ses carry
heavy selling and general ex-

jjcnses. while others character-

istically have much lighter gen-
eral overhead expenses. In some
industries the value added by
manufacture is as low as from

8 to 12 per cent of the sales value of products; in

others it is as high as from 70 to 80 per cent of the
sales value of the products. When a man buys a
cash register. U|)wards of SO jier cent of his payment is

di.sbursed for manufacturing and distributing serv-
ices. Of the .sum he would pay for a jiound of butter
or meat, only 10 or 15 per cent is required for manu-
facturing and distributing services.
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ment used. In .some busme.sses the annual sales average

is as low as ^^ of the total investment used, and a

very wide margin of operating profits is necessary to

yield a fair return on such investment. In other lines

of business the annual sales may be as much as three

or four times the amount of capital used, with the

result that a narrow margin of operating profits on
sales would yield a satisfactory return on the invest-

ment used. Different industries, therefore, have char-

acteristic margins of operating profits, which are the

direct result of the types of operations and business

conducted. Of course, these margins are affected by
changing general business and competitive conditions

from time to time.

Each industry has characteristic turnovers of cap-

ital tied up in accounts receivable, in inventories, and
in plant investment. The terms of sale vary widely

in different lines; some businesses sell on a cash basis,

others extend credit for long periods. These terms

affect the amount of capital necessary to carry cus-

tomers' accounts and are, therefore, reflected in the

turnover of accounts receivable. In some lines of

business it is necessary- to carry stocks of goods for

longer periods than in others; in some industries the

manufacturing jirocesses require very short periods of

time, while in others many months may be consumed.
The function of certain businesses is to render a stoi-age

service, carrying seasonable products from times of pro-

duction and plenty, to times of scarcity and demand. At
the other extreme would be merchandising industries

with very rapid turnover of stocks of goods.

Some industries require only relatively small invest-

ments in production facilities, while others because of

tiie type of the oi)erations performed have to main-

tain extensive and costly plants. No one would think

of trying to manufacture steel products in a packing

hou.se, nor make butter in a foundry. Obviously the

type of operations or services rendered by a business

requires a certain type of plant and equipment. The.se

are highly characteristic of different industries. It

follows naturally that the investment tied up in plants

in different industries bears a characteristic relation-

ship to the volume of business done, as well as to the

total amount of cai)ital used in the conduct of a busi-

ness. These relationships are expressed in the turn-

over on plant investment and in the relation of i)lant

investment to total eai)ital employed.

Characteristics Within Industries

Within an industry different concerns will nat-

urally have somewhat different characteristics, thougli

as a whole their operations and transactions must
measure up to competitive standards if an average
return is to be earned on the investment used. Of
course variations will occur in individual ratios and
turnovers. Some companies will enjoy a bettor gross

margin tlian others, perhaps because of better mer-
chandising, quality of product, method of distribution,

or services rendered. Some may have more economical
and efficient operations than others. Some may en-

joy better turnovers of accounts and inventories than
others. Some may have more advantageous turnovers
on plant investment than others. A going concern

will seldom be found best in every relationship, and
certainly not the poorest in every one, but, far and wide,

the various companies in an industry necessarily have
to average out to competitive standards as a whole,

if they are to realize the competitive average return

on the investment used.

Statistics on Volume Costs and Margins

Some idea of the characteristics of various indus-

tries and the wide variation between different lines of

business may be obtained from the following table of

statistics prepared from the 1914 and 1919 abstracts

of the Census of ilanufactures. The columns of this

table show for the more important industries of the

country

:

1. The value of the products.

2. The cost of materials used, including fuel.

3. The value added by manufacture, which would in-

clude all expenses and profits.

4. The total wage and salary payment.
5. The percentage of value added by manufacture to

the value of the product, which indicates clearly

the wide variation in gross margins on sales.

6. The ratio of wages to the sales value of the product,

stated in percentages, which indicates the widely

varying amounts of labor necessary in different

lines of business.

7. The percentage of all other expenses and profits to

sales value of products.

After deducting the wages from the value added by
manufacture the balance remaining has to cover all

other expenses and profits. It is impossible to separate

these elements from the statistics available, but the

figures will serve to indicate the wide variation be-

tween industries in the amount of expenses and the

possible margins of jirofit. They also indicate the

widely varying relationships between prices, costs, and
wages in the various industries.

Table 1 gives statistics on about 40 of the more
imjjortant industries of the country. Tiie Census Re-

port classifies the inilustries covered in •S42 separate

kinds of manufacturing establishments in 1914, and
•356 in 1919. The total number of establishments cov-

ered by the Census survey was 275,791 in 1914 and
290,10.5 in 1919.

Tiie expansion of industrial activities over the war
period with surprisingly stable relationships is worthy
of note. Table 2 shows the figures for all manufac-
turing industries covered by the census statistics.

Tiic increase in the value of products from 24 billions

to G2 billions is tremendous. Of course, the larger part

of this increase is due to higher prices. Wholesale price

indices indicate that the 1919 price levels were about

double those of 1914, but after allowing for this there

is apparent a substantial increase in the physical volume

of production of these manufacturing industries.

Similar relative increa.ses in costs of material, gross

margins, wages and salaries are particularly note-

worthy. One of the striking features of the period of

expansion was that prices, wages, and profits increased

in about the same proportion. The figures for each sepa-
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TABLE 2. SHOWS FIGURES FOR ALL MANUFACTURING
INDUSTRIES COVERED BY THE CENSUS STATISTICS
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important industries operating: on narrow margins be-

tween costs of materials and value of j)roduet are those

which j)roduee major i)ro(hK'ts and by-products or pro-

duce j()int products. This sliould be borne in mind

as atlVcting Hie mcliiods of cost finding and the type

of income statements which should be most appropriate.

Keference is made particuhirly to the following

industries

:

Flour and grist-mills

Cotton-oil crushing and refining.

Slaughtering and meat-iiacking

Cojijier smelting and refining

Sugar refining

Petroleum refining

T.^BLE 4. STATEMENT COMPARING. FOR DIFFERENT INDUSTRIES. TiiE VALLE OF
PKUDUCTS AND CAPITAL USED

Data from Abstract of Census of Manufacturers, 1914 and 1919 (000 omitted)

iNDrSTRICS

AH Industries

Acriculturftl implement« ....

Auto bodies and parts
Automobiles

Boots and shoes
Bread and other bakery prod-

ucts
Brick and tile, terra-cotta.

etc

Butter
Canning fruits and vegetables

Cars and shop cons. & rep.

steam railroad

Cash registers

Cement
Chemicals

Clothing, men's
Clothing, women's
Cotton K(^>ods

Elertrical machinery
Fprliliiers

Flour and grist-mill products

Foundry and machine-shop
products

Ciliv«. ^

Knit-goods and hosiery

Iron and steel, blast furnace.
Iron and steel wk's. & roll'g

mills

Leather

Lumber and limber products
LumlMT, planing mills priid-

ucls - .

Oil, cottonseed and cake. . . .

Paper and wood pulp
Petroleum, refining
Printing and publ.. book and

job.

Printing and publ..newspaper
Rubber goods, other
Shipbuilding, iron and steel

Shipbuilding, wooden
Silk goods
Slaughtering and meat-pack-

ing

Smelting and refining

^:: ::::::::::::::
Soap

Sujcar—refining
Tobacco, cigars and ciga-

rottps

Woolen and worsted goods. .

.

Value of
Prodcctb

t24.246.435M

SI64.0$6M
1211.601

503.230

501,760

491.S93

135,921

243,379
149,175

514.041

30.520
101.7.56
158.054

458.21

1

473.88S
676.569

335,170
153,196
877,680

866.545
123.085
258.913

317.654

918,665
367,202

715,310

307.672
212.127

332.147
396.361

307,331

495.906
223.611
lMi.217

22.465
254.011

1,651.965

444.022
171.,i79
127,iM2

289.399

314.S84
379,484

Capital
Used

1914

t22,790.979M

J33S.532M
94,854

312,876

254,591

271,262

279,860

59.625
98,738

354,092

41.075
243.485
224,346

224,050
1.53.549
.S67.044

355.725
217.065
380,257

1,246.043
1.53.926
215.S26

462,282

1,2.58,371

332,180

916,574

266,805
118,073

.534.625

325,646

247.282

.184.745
im>,l83
132,712

23.348
210,072

.534.274

171.420
143.249
92.872

140,500

171.9S2
3S9.653

Value of
Products

1919

Capital
Used

1919

t62,41S,079M

S304.96ni
692.171

2,387.903

1,155.041

1,151,896

208.423

683.163
402,243

1.279.235

83,539
175,265
43S,659

1,162,986
1.20S.543
2,125,272

997,968
2S1.144

2.052.434

2,289,251
261,884
713.140

2.828,902
928.592

1.387.471

.500.438
381,245

788.069
1.632.533

597.663

924.153
087,088

1.456.490

165.872
688.470

4,246.291

651.102
196.795
316,740

730.987

773.662
1.065.434

S44,6$S,093M

In each of these industrie.s the operations produce
,joint products of major products and by-products.

The processes are a breaking up of materials into sev-

eral jiarts as distin^ruishi'd from the usual type of

iiiaiiufacturin'r operation, which is the buildinfr up of

materials into a finished product. The operations in

these industries are in this manner the reverse of

ordinary manufacturinfr operations.

The Census i-eports also show stati.stics on the amount
of cai)ital employed in various industries. These
figures considered in connection with the value of the

products of the various industries give some indica-

tion of the wide differences in the turnover of various

industries.

Table 4 shows for the same industries reported in

the previous table, the value of the

jiroducts and the amount of capital

used. The turnover is also stated

as tiio dollars of sales per year, per
dollar of total capital employed. The
capital here stated includes both cur-

rent and fixed investments, that is, all

funds eni]iloyed in the business.

There may be some weaknesses in

the compilation of the.se statistics as

pointed out in the Cen.sus report.

Obviously it would be quite impos-

sible to <ret accurate fifrures for all

of the various industries. However,
as the purpose is only to illu.strate the

wide differences in turnover between
them this element of error may be

overlooked with projjriety. The eom-
liarisons are very interestin<r and
sufHeiently sound to illustrate the

point.

The average turnover and the trend

as indicated by the totals for all in-

dustries are noteworthv. Thev are:

Dollarb op
Prodvct Per
DoLL.*R OF
Capital
Used

S366,962M
470.498

1.310.451

612,625

529,266

355.848

162.302
223,692

694,286

82,798
271.269
484.488

554,147
390,527

1,853,100

1914

SI.06

SO 48
1.36
1.61

1.97

1.S2

0.49

4.08
1.51

1.45

0.74
0.42
0.71

8.57,855
311.633
801.625

2.104.981
215.6SO
516.458

802,417

2,656,518
671,342

1,3.57.992

361.848
203.457

005.795
1.170.278

448.555

614.045
782.63S

1.268.640

120,808
532,732

1.176.484

30S.6.«0

115,677
212^417

193..%41

416.395
831.695

2.05
309
0.7S

0.94
0.71
2.31

070
Oso
1.20

0.69

0.73
1. 11

0.78

1.15
l.SO

0.62
1.22

1.24

1.29
1.12
0.50

0.96
1.21

3i>9

2..W
1.20
1.38

l..«3

0.97

1919

SI 40

S0.83
1.47

1.82

1.88

2.18

0.59

3..59

1.80

1.84

1.01
0.65
0.91

2.10
3.09
1.15

1.16
0.90
2.56

1.09
1 21
1 3S

0.99

1.06
1.38

1.02

1.38
2.86

0.87
1 40

1.34

1..T0

1.26
1.15

1.37

I 20

361

2 11

1.70
1.40

3.78

1.86
1.28

I9H 1019

BiUiuns Billior.t

Value of products S24.2 S82.4
Capital used 22.'< 44.7
Dollars of product per dollar of capital 1,06 1.40

That is to say. all manufacturing
industries in l!n4 had on the aver-

age, sales of $1.0() for each dollar of

total capital used in the business, ami
in 1!)19 had sales of .$1.40 for each

dollar of capital used. This improve-

ment in turnover is significant and
was to be expectetl with the condi-

tions prevailing during tho.se years.

It does not necessarily indicate a

better turnover of inventories or ac-

counts receivable or other current in-

vestments, but probably is largely the

result of the greater money volume
of business done on the fixed invest-

ment in plants and facilities.

Considering the conditions pre-

vailing between 1!114 and 1919 indus-

tries naturally averaged .somewh.nt

better turnovers of accounts receiv-

able and inventories, but as both of



1(30 Management and Administration Vol. 7, No. 2

these classes of investments would increase or decrease

as price levels advanced or declined the improvement

in turnover would not be as large as in the case of the

turnover on fixed property investment. This is so be-

cause higher price levels for products would show a

higher turnover figure on property investments, with-

out a proportionate increase in physical volume.

The increase in the amount of capital used is very

significant, 1919 being practically double that of 1914.

Note also that it is distributed over practically every

important industry represented. It is unfortunate that

we are unable to determine from available statistics

how much of this increase is in current investments

which were expected to contract as prices fell and how
much of it is due to increased investments in plant and

equipment which are permanent and will add fixed

expense burdens to business.

More recent reports of representative companies indi-

cate very substantial reductions in the amount of cap-

ital tied up in inventories and accounts receivable. As
these investments are current they naturally respond

to price movements and in addition may be controlled

—must be controlled—if proper turnovers are to be

maintained. Fixed property investments, on the other

hand, are permanent and cannot be reduced as volume

of business drops oft'. These conditions have broiight

about very substantial changes in the ratios, relation-

ships, and turnovers apparent in financial reports, and

indicate the establishment of new normal standards

and relationships.

Contrast in Turnovers

The foregoing table (Table 4) presents some very

interesting contrasts in turnovers, characteristic of

different types of industries.

Table 5 shows some of the outstanding comparisons

:

The significance of these differences of turnover must
not be overlooked. If a business turns over its total

investment once a year and desires to make a return

of 6 per cent on its total investment, obviously it must
avei-age an operating profit of 6 per cent on its sales.

If, on the other hand, the sales of a business for a

year are three times the total amount
of capital used, a margin of oper-

ating profits of only 2 per cent would
yield the same 6 per cent return on

the total investment used.

From the foregoing comparison it

will be observed that the turnover in

sugar refining and meat-packing in-

dustries is three to four times as fast

as the turnover in iron and steel and
fertilizer industries. This indicates

that the two latter industries would
require a margin of profit on sales

three to four times larger than the

sugar and meat-packing industries in

order to yield the same return on the

investment used.

To emphasize further the i)oint

that financial and operating ratios

are characteristic of various indus-

tries, the following Table 6 is given

TABLE 5. SHOWS SOME OUTSTANDING COMP.ARISONS

IN TURNOVERS CHARACTERISTIC OF DIFFERENT
TYPES OF BUSINESS

Business With Rapid Turnovers:

Sugar Refining
Slauglitering and Meat-Packing
Butter
Women's Clothing
Bread and Bakery

Businesses With Slow Turnovers:
Cement
Brick and Tile

Paper and Wood Pulp
Fertilizer

Iron and Steel and Blast Furn

Dollars of Sales per
Year Per Dollar op
Total Capital Em-
ployed.

$0.65
0.59
0.87
0.90
0.99

showing, for several of the more important industries,

the ratios of profits earned on sales and net worth,

and the turnovers, for the year 1920.=

A review of the statistics of other years shows the

same characteristic dift'erences in these financial ratios

between various industries. Of course the trends from

year to year may differ somewhat, due to difference

in business conditions, but this only emphasizes fur-

ther the point that these measures and ratios are char-

acteristic of various industries and are to be noted in

the analysis of financial statements.

It should be borne in mind whenever considering

these ratios and relationships that the effect of any

unfavorable ratio may be to reduce the surplus net

profits earned on stockholders' investments. That is,

a poorer turnover of inventories than average, or a

subnormal turnover on fixed property investment is

a handicap to a business in meeting competition and

earning the average competitive return on its invest-

ment, and the effect of such subnormal turnover may

be translated directly into terms of forfeited profits.

2 From "Financial and OpiTating Ratios in Management,'

liv .T. II. Bliss.

T.\BI.E 6. ST.\TEMENT SHOWING RATIOS OF PROFITS AND TURNOVERS REALIZED BY

REPRESENT.\TIVE COMPANIES IN VARIOUS INDUSTRIES FOR THE YEAR 1920

Industhies

Auto and truck manufacturers
Auto accessory manufacturers
Hituminous coal

Copper niininR— smcltinR and rcfiniDg.

Cotton Roods manufacturers
Electrical machinery manufacturers.. .

.

General mcrchandisinR
Iron and steel manufacturers
Leather manufacturers
Machinery manufacturers
^Iail order merchandising
I'etrolcum oil companies
llailway equipment manufacturers
Retail chain stores

Rubber and tire manufacturers
Slaughterins and meat-packing
Sugar production and refinery

Sunpi.us Net
Profits

Per Cent
on Sales

7.2
.5.3

18.9
3.9
6.6
6.2
3.0
S.S

SO.O
11.0
13

in..i

8.2
4.7
3.1
0.3
17.0

Per Cent
on Net
Worth

Days
Sales in
.\ccTa.
Rf.ckiv-
ABLE

11.7
4.0
7.5
3.1

11.5
10.7
7.S
7.5

16.6
7.5
2.6

15.3
9.2
7.9
3.9
1.5

27.3

$0.30
0.21
0.93
0.12
0.70
0.95
0.11
0.50
0.36
0.S5
0.61
0.42
1.07
0.2
O.-TO

0.4S
0.18

Dollar
Sales
PER

Dollar
Inven-
TOHV

$3.10
4.01

13.52
2.6S
3.39
2.51
5.84
4.71
1.35
1.S2
2.4S
2.23
4.06
6.S7
2..55

7.59
5.55

Dollar
Sales
per

Dollar
Plant
Invest-
ME.ST

$2.7S
4.09
0.35
1.21

3.26
4.S5
13.45
0.76
l..'>4

2.36
7.SS
0.92
1.77
9.03
2.34
10.03
2.12

Dollar
Sales
PER

Dollar
ALL

Assets

$0.99
1.26
0.27
0.64
1.04

0.85
2.10
0.52
0.60
0..58

1.15
O.W
0.73
1.40
0.83
2.26

1.07

Statistics taken from "Financial and Operating Ratios in Management.'



Profitable Metliods for the Small Factory

Org-aniziition of Departments and Functions

By GEOFFREY C. BROWN
Chief Engineer, Jacques Kahn, Inc.

ASURVEY of the industrial and engineering

literature of the past decade -would seem to

justify a mistaken impression that the coun-

try' 's iuduslry now centers exclusively about great

manufacturing plants, and that the small factory has

passed, long since, into the limbo of effete institutions.

A visit to almost any industrial locality -would appear

to substantiate this imiiression, as the usual jianorama

is one of titantic factories, in sharp contrast to tlie small

plant of one and two generations ago. Tlie belief that

the small factory has disappeared, or is fading from
our industrial life is, howevei-, a misconception, amply
disproved by the United States Census figures for the

year 19111.

"

At the Tenth National Convention of the Society of

Industrial Engineers,^ the small factory—its actual

management needs, and the scanty attention that it

has hitherto received—was the subject of considerable

diseu.ssion. Excerpts from the opening address - of

Joseph W. Roe, President of the Society, follow

:

From wliat we hear and read it \yo\ild seem that our huge
plants have swallowed Aineriean industry bodily, and that

the small plants have gone the way of the tiny three-toed

horse of geologic times. This is far from true. Out of

290,105 manufacturing establishments reported by the

United States Census in 1919, there were only 1021, or

less than 0.4 per cent which employed more than 1000 wage-

earners; and only 2770, or le.ss than 1 per cent employing
over ."iOO. There were 235,884, or 81.3 per cent, which em-
ployed 20 or under, but they represented all told only 10.3

per cent of the wage-earners, and an even smaller per-

centage of the production. Most of this latter group are

too small to he thinking of organization an<l i)roduction

metliods. The remaining jilants, however—namely, those em-
ploying between 20 and 500 wage-earners—numlier 51,451,

or 17.7 per cent of the total, and they represent 50.1 per

cent or just over one-half of the total wage-earners. The
figures for the value of the products are not given on the

same basis, but a rough comparison is indicated by the fact

that about two-thirds of our raanul'actured products come
from cslal)lislinu'nts having an annual out]mt of one million

dollars or over, and about one-third from those with an out-

put between twenty tlioiisaiul and one million dollars. The
moderate-sized plants, therefore, represent about one-half

of our working force, and about one-third of our production,

which means that their day is by no means over.

These statistics coming, as they do, vested with high

authority, emphasize the economic irap(U-tanee that fac-

tories with total personnels of "lOO or less actually bear
in their relation to the industrial life of the nation.

> Held in Cincinnati, April 18-20, 1923.
- Reviewed in Management Engineering, May 1923.

If 50.1 per cent of our Index Number

industrial workers, and 658.16 Organization
one-third of our total

production are involved

in these smaller plants, we cannot afford to ignore

them in the forward march of scientific management.

In undertaking a series of articles on the applica-

tion of modem methods to the management problems

of small jilants, I am inspired partly by tlie fact that

I have been able to find little or no printed matter

on this subject, and partly by a realization of the poten-

tial value that such a series might have. This realiza-

tion is the result of an experience of several years

actually sjieut in a small, and in a medium-sized plant,

following closely on an experience of many years in

large factories. During this period it has been grad-

ually borne in upon me, that (1) There is no prin-

ci]ile of management api)licable to the large plant that

may not be applied with equal advantage and profit to

the small one; and (2) that the introduction of modern
methods in a small or medium-sized plant can usually

be accomplished witli greater facility and le.ss expense

than would be the case in a large organization. The
latter is due in great measure to the ease of personal

contact at all points in the small plant, and to the

absence of red tape from its administration.

Special Fields of the Small Factory

The small factory has two definite fields, and there

is no evidence that these are not permanent, or that

ti(e large plant is in any degree encroaching upon them.

The first field induiles those industries featuring

quality in the product rather than quantity or volume
of output. In this general ela.ss may be included the

manufacture of jewelry, electroplated -ware, decorated

ceramics, mirrors, art-glass, certain optical products,

leather goods of high (piality, novelties, cabinet--ware,

some forms of electrical apparatus, precision instru-

ments, engineering supplies, and many otlier kindred

or similar lines. In the second field are included those

industries which ojierate to meet a local or community
demand, such as bakeries, ice-cream and beverage fac-

tories, laundries, dye-works, etc. In the first of these

fields, tliat of quality, the small factory is able to com-
pete ailvantageously by virtue of its smallness. It is

easier to keep ])arnmount the spirit of quality

in a small or medium-sized organization because of

the closeness and personal character of its manage-
ment. In the second, or community field, the small

factory enjoys a virtual monopoly, and is concerned

only with competition from other small plants.

161
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In addition to these two clearly defined fields, there

is an extensive and diversified range of products, not

susceptible to classification or groupinjr, and which

might in their nature, be manufactured by either large

or small factories. In this nondescript class are in-

cluded garments, bleached textiles, soap and perfumery,

miscellaneous leather goods, books and stationery sup-

plies, musical instruments, electrical parts, universal

joints, gears, and an endless variety of other products.

In summing up this more indefinite range, it can be

stated that in addition to the fields of quality and of

local or community demand, small and medium-sized

plants are actually competing with large plants in the

manufacture of all products which are not inherently

of a monopolistic character like the telephone and its

auxiliary equipment ; or which are not produced with

greater advantage and economy by mass or quantitj^

production methods, such as steel, sugar, and oil. In

the two latter fields—the monopolistic and that of

quantity production—large factories are secure in their

dominion.

Small factories abound in all industrial sections of

the country, and may be found flourishing equally in

the shadow of the textile mills of New England, in the

smoke of the Pitt.sburgh steel industry, or beside

the automobile plants of ^Michigan. In Metropolitan

New York they are as ubiquitous as sparrows, occup.y-

ing one or more floors in the innumerable factory and
loft buildings of Manhattan, Brooklyn, and iletro-

politan New Jersey. The writer has recently assisted

in the reorganization of a small factory, engaged in the

manufacture of high-grade mirrors, situated in the

heart of New York's West Side. This concern oc-

cupies four floors of an eight-story loft building, and
leases the remaining space to a bookbinding and pub-
lishing house. It includes as its near neighbors : another
mirror factory; a ])acking house; a piano factory; a

bottling works; a brush factory; a cooperage; an auto-

top factory; a paper mill; an electroplating plant, and
a paint factory—all flourishing on a small .scale within

the confines of a single city block.

Differences Between Large and Small Factories

Before proceeding furllicr it might be well tn estab-

lish just what is meant b}' a "small factory." For
reasons which follow, factories ranging from a total

force of 50 up to a personnel of about 500 are selected,

the average striking at jilants with a total personnel of

from 200 to 300.

The miniraiun of 50 is based upon the fact that in

the nuijority of ca.ses, factories smaller than this are

too diminutive to be contemplating the installation of

comprehensive management methods. Some of the

elements of modern management may be installed in

these very small i)lants. It is hard, for instance, to

conceive of a factory so small that it could afford to be

without some form of cost .system, but unless a plant

is turning over a volume of work sufficient to keep 50
operatives employed, it is doubtful whetiier tiie ad-

vantages resulting from new methods would warrant
the expen.se incidental to their introduction. This does
not mean that the principles of modern management do
not ajjply to the very small factories, but rather that

the application is so simple and obvious as to render

unnecessary any special mechanism of management.
They should all. however, have adequate cost systems.

In establishing a per.sonnel of 500 as the high limit,

it is desirable that we consider briefly some of the

fundamental differences between large and small plants.

Dean Kimball ^ has featured division of labor as

one of the oldest and most basic princijiles of produc-

tion, and has shown the development of this principle

to be an outstanding phenomenon in the growth and
expansion of any industry. The inherent ditt'erence

between large and small factories could be said to lie

in the extent to which this principle has influenced the

character and form of their respective organizations.

The Master Craftsman

The manufacturer of two centuries ago was a master

craftsman, with a small workshop similar, in most

cases, to a good-sized carpenter's or cobbler's worlcshop

in our day. His capital consisted of this shop, some
primitive equipment, and a supply of material upon
which to work. Yer,v frequently this material did not

belong to him, but was supplied by a middleman. His

working force included some journeymen skilled in the

craft, and a few apprentices, the journeymen usually

providing their own tools. Obviously, in this simple

establishment, the master-craftsman was in close per-

sonal touch with every phase of his business, directing

the work of his small force in such a way as to infuse

the spirit of his own skill and experience into the

quality of the article that he labored to produce.

He was usually illiterate, and the few i-ecords that

he kept were of an extremely crude character.

Periodically he loaded the output of his shop on a

barrow or cart, and transported it to a nearby market,

where he either sold it for cash or bartered it for

necessary merchaiulise. Frequently the exchange was

negotiated on the basis of some cash anil the balance

in merchandise. With what he was able to realize, he

returned to his workshop, paid the journeymen their

wages, and interred his profits in a strongbox. This

was the era of handicraft methods, workshops, and a

strongly personal type of management. A dominating
characteristic of this period was the fact that the

joui'neynum. working at his bench, produced a finished

article, ])erforming all the ojierations essential to its

manufacture.

With the introduction of machines, following the

invention of the steam engine in 1769, this char^^

acteristic began to disa])i)ear. Different machines wer

developed to accomjilisli different o|)erations, and the|

manufacturing stages were soon distributed over

number of machines, or over a combination of machines'^

and work-benehes. As factories increased in size, with

increased po.ssibilities of jiroduction, this division of

labor became more pronounced, until a point was

gradually reached when an article passed through many
hands and an equal number of manufacturing stages,

in its journey from raw material to finished product.

The principle of division of labor was manifest, also,

in its influence upon the character of management in

3 " Tlie Organization of Ifoclcrn Industry," ManaOEUENXI
AND Administration, July 1923, p. 17.
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the growing factories. The master-craftsman of handi-

craft times was in close personal touch with all the

details of his small business and could move about with

ease in his workshop, direct iiifr. criticizing^, ami teach-

ing his group of journeymen and apprentices. With
the introduction of power-driven machines, the details

of management became proportionately more numerous,

«nd with the steady increase in the size of factories,

their multiijlication continued, so that the master-

craftsman—or, nu)re properly, one of his descendents—

•

in time found himself unable to take care of tiiem

single-handed.

New and complex problems, uon-existcnt in the early

work.shop days, now claimed his attention. With in-

creased production came larger transactions whicli

must needs be financed and adequately recorded. New
markets for the increasing output had to be developed

«ml iiuiintaincd. anil he now had a salesman or two
traveling by stagecoach to nearliy and tlistant towns.

New sources of raw material sui)i)ly must be founil and
tapped. With an increased force of workmen came the

necessity for systematically reccn-ding wage disburse-

ments. The i)urchase of fuel for the power plant was
an added detail. Otlier details grew out of the neces-

sity for kee|diig machines in a state of i-epair. Sio the

proprietor, in turn, was forced to divide liis lalior.

He did so by selecting experienced workmen, and in-

stalling them as foremen in charge of the various

stages of manufacture. The recording of transactions

and of wage disbursements was centered in a factory

office, and the proprietor now exerci.sed a function of

general supervision over th(>se intermediate functions

which obtruded between himself and the actiud jier-

formance of manufacturing operations. In addition

to this general sujiervision of the factory, he assumed
responsibility for the financial status of the business,

and personally directed the marketing of the pnwluct.

Impersonal Character of Management

It will be readily seen that division of laboi- had
the ciTeet of rendering the ciuiraetcr of management
ini])ersoiial aiul iiulirect. instead of personal and direct

as it had been in handicraft days. Each delegation of

responsibility on the part of the proprietor set him
farther back from his firing line or performance line.

Each new jiroxy that he ])laced betwccji himself and
his working force, rendered his position in regard to

the workmen more remote, nntil, with the continued
growth of jdants to the proportions that the largest

of them now assume, management has tended to be-

come ])urely impersonal, and large organizations have
a.ssumed, somewhat, a bureaucratic character.

The basic difference between small and large fac-

tories could thus be said to lie in the extent to which
division of labor is aj^iiarent. As jdants increase in

extent, functions are multiplied and management be-

comes remote, indirect, and impersonal. The reverse
is true in the case of small factories. Functions are
fewer and concentrated, and the management is of a

personal character, and more in the nature of a rever-

sion to the handicraft period.

While division of labor is apparent as factories

range upward from a working force of 50, to a total

personnel of 500, the "small factory" characteristics

are not lost within this range. After plants pa.ss the

500 nuirk, functions multiply, and the personal touch

is noticeably lost. For this reason, the marginal hiirli

limit for small factories has been set at this figure.

In applying modern management methods to small

factories, the fact must never lie lost sight of that the

l)roblem is in miniature. While every ])rinciple of

iiiaiiageineiit applicable to a large organization is

fundamentally applicable to a small one, the api)lica-

tion in the latter case is neces-sarily in the nature of an

adaptation in concentrated form. The fundamental

differences between large and small factory organiza-

tions could be broadly stated somewhat as follows:

1. .Managcnieiit in the large factory is remote and im-

personal in character, while in the .small factory

it is relatively closer, with the ]n'eservation of

jjcrsonal contact between management and work-

man.
2. Extensive division of work in the large factor}' leads

to a multiplicity of functions, while the reduced

size of the small factory, with reduced division

of work, causes a relatively smaller number of

functions, with several functions often vested in

one individual.

Inadequacy of Management in Small Plants

It is a fact, unfortunately, that an impression

somewhat jirevails that the need for scientific manage-
ment is not so pressing in small jilants as in the

larger ones, and also that the beneficial effects of good
management are more apparent where the annual turn-

over is great. Both of these assumptions are incorrect.

If a factory with an annual output of $3,000,000 is out

of pocket .$150,000 owing to a year of faulty manage-
ment, and a fact(U-y ten times as small, f(n- a similar

reason sacrifices .$15,000. the difference is only in the

aggregate, the proportion in each case being the same,

or 5 jier cent of avoidable loss ; and the small plant is

usually less able to bear this loss, because it cannot,

as a rule, connnand financial resources in the same de-

gree as can a larger business. If a plant has a per-

sonnel of from 50 to 500—our small factory range

—

its need for the best and most modern type of manage-
ment obtainable is just as urgent as would be the .same

need in a i)lant ten times or fifty times the size, and
for the same axiomatic rea.son : That in order to meet
comprtition and still show a fair annual profit, and in

order to weather dull periods and industrial depres-

sions, effieient manot/ement at ever;/ stage is absolutehi

essential. The positions of both large and small plants

in this respect are identical.

The fact that our small industries have laggiul be-

lund in their accei>tancc and adoption of modern
methods is probably due. in great measure, to the fact

that the jiioneer work in this field was accomplished

in large organizations. If F. W. Taylor had per-

formed his notable Hethleheni experiments in a smaller

|ilant. and had published his results on this basis, a

host of similar plants would undoubtedly, by this time,

have developed modern organizations and effieient

methods, and the list of failures in this class during
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the recent depression would not have been of .such a

discouraging length.

A second reason for this backwardness probably lie.s

in the fact that the majority of small plants operate

on a narrower financial margin than do the larger ones,

and feel that they cannot afford to dissipate a slender

reserve in refinements, the benefits of which they have

not experienced and do not fully iinderstand. As most

of them are without cost systems they do not know,

except in a general way, the comparative profit or loss

from different lines of product, and for the same reason

they are not in a position systematically to detect in-

efficiencies in the use of labor, materials, or machines.

So, without the means of establishing their need for a

different type of management, they drift along a hap-

hazard course, until a book-closing at the end of a

dull year reveals the startling fact that serious losses

have been su.stained, and that the concern is in a pre-

carious financial position.

It is a safe assertion that the preponderance of small

plants have no adequate system of determining monthly
costs, distributing overhead expense, or making eco-

nomic comparisons between various lines of product.

Many of them are without stores control, and record

their use of material and supplies in some crude and
un.systematic way. A higher percentage have not

realized the necessity for systematically scheduling and
routing orders through manufacture. Few of them
have any accurate idea as to the actual output capac-

ities of their manufacturing equipment, and fewer have

compiled standard output figures. A piece-work or

bonus system is sometimes found, but in most of these

cases there is little intelligent connection between the

rates used and the output possibilities of the operations

which they represent. Many small plants have no

time-clocks, the weekly pay-roll being assembled from
a penciled list, or from a book turned into the office

by a foreman or gang boss.

This lack of intelligent control leads to varieties of

ineffieiency that verge, sometimes, on the incredible. A
small factory in New York City, employing about 100

men, and engaged in the manufacture of cabinet-ware,

had never installed a time-clock. The pay-roll was made
up once a week from a list handed to the bookkeeper

by the factory general foreman. One morning a work-

man, one of the regular employees, appeared at the

office, and to the surprise of everyone, asked if he might

bo reinstated in his old job. According to the pay-roll

record, this man was still in the concern's employ, and

had each week received a pay envelope. His statement

was that he had been dismissed some three months
before, and that he would like to have another chance.

An investigation brought to light the fact that the

general foreman had discharged this man, but had con-

tinued turning in his name to the bookkeeper and

each week had pocketed the contents of an additional

pay envelope. The general foreman was at once dis-

missed and narrowly escaped arrest. The extent to

which he may previously have mulcted the pay-roll will

always remain a matter of conjecture-.
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Concentration of Functions as Comp.vred with Fig. 1

Note

A factory in Ontario, turning out a line of dairy

equipment, was forced by a flood of defective parts,

and of complaints from customers, to call to its aid a

tirm of industrial engineers. The president of this con-

cern prided himself on his conservatism, and had
always regarded the preparation of blue-prints showing

standard machining limits, as a frivolous and unneces-

sarj' refinement. He maintained, instead, what he

termed a "master-parts room," in which samples of all

the component parts, machined accurately to size, were
suspended from hooks. A workman wishing to set

the index of his machine correctly, did so by com-

paring a roughly machined part with the supposedly

correct master-part. A careful examination of the

contents of the "mfistcr-parts room," brought out the

interesting fact that most of the samples had been

machined to wrong dimensions, and an explanation of

tiiis condition was finally vouchsafed by a frank work-

man from the assembly department. It appeared that

in times remote, a lazy asseml)ler, unable to fit a com-
ponent part into a cream separator, liad solved his

difficulty by the simple expedient of substituting the

master-part for the defective one, and vice-versa. This

process worked .so well that it was repeated, on later

occasions with otiier components, until the character

of the sample room was gradually changed to that of

a junk-room. These revelations led to the hasty prejia-

ration and use of standard blue-prints showing high

and low limits, a change which soon swept away the

critical "defective parts" situation in which the man-
agement had been .so helplessly floumicring.

It has been seen that the inherent ditfcrence between
large and small plants lies in the extent to which divi-

sion of labor has influenced the character and form
of their respective organizations, ami that while the

extensive application of this principle in the very large

factory has led to a great array of functions, the re-

duced size of the small plant with less division of work,

causes relatively fewer functions, with several of these

frequently combined and vested in one individual. Also

that while extensive division of labor in large plants

has tended to render the management remote and im-

personal, in small plants the personal touch is pre-

.served ; the spirit of the management, through personal

contact and mutual understanding, having a better

chance to permeate all parts of the organization.

Both of these characteristics give the small factory

an advantage within its field of operation. As func-

tions multiply, the bureaucratic bugbears of "red
tape" and internal politics become apparent. Over-

head expense is frequentlj- higher. When manage-
ment loses its personal character, also, it tends to be-

come spiritless, a quality that will be quickly reflected

throughout the organization. Compensating advan-

tages, such as reduced unit cost from quantity produc-

tion, must be verj' apparent in order to offset these dis-

advantages which are inevitable as organizations grow.

In Figs. 1 and 2 are reproduced two organization

charts which illustrate the manner in which functions

are distributed in a large manufacturing organization,

and concentrated in a small one. Fig. 1 shows a metal

and wood-working plant with a personnel of 3000 or

thereabouts, and illustrates the extent to which the

vjirious executives are actually removed from the per-

formance of the work that they direct.

In the second figure a plant of from 200 to 400,

manufacturing a similar product, is represented. In

this organization, two "small faetor>'" characteristics

are immediately apparent: (D That the executive

heads are relatively close to their performance lines:

(2) that while most of the functions exercised in the

large plant appear, they are greatly concentrated.

The president in the small organization is also the

sales manager. The secretary and treasurer, in addi-

tion to his corporate function, assumes the role of

office manager, directing the work of an accountant.
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who keeps the general books and the pay-i'oll ; and that

of a chief clerk who does the purcha.sing, keeps the

sales records, attends to the details of advertising, and

with the assistance of four clerks, takes care of all gen-

eral office routine.

The vice-president is also factory superintendent and
is as.sisted by a small planning office from which stores

control is exercised, orders scheduled in advance

through manufacture, time studies directed, and
monthly costs established. This department, with the

addition of a draftsman, constitutes the vice-president's

staff. His line organization, as indicated by Fig. 2,

consists of a general foreman, five department fore-

men, five gang bo.sses, an inspection foreman, a power

l^lant engineer and a maintenance mechanic.

It must be added that this chart is not typical of

the majority of small factory organizations as they

exist today, nor is it intended to be. It shows, rather,

the organization of a plant that has fully realized and
acted upon its need for the most efficient type of man-
agement obtainable. It is not in any sense empirical,

but embodies substantially the organization form and
functions of a small factory which the writer has re-

cently seen very successfully i-eorganized.

"Line and Staff" in Small Organizations

In Fig. 2 a square encloses the various planning
functions, which appear at the right-hand side of the

chart. Within this square are most of the elements of

management, the presence of which could be said to

distinguish the scientifically managed small plant from
the other type, in which scientific control is largely lack-

ing. To this combination of functions, the vice-presi-

dent turns to ascertain the nature and economy of

l)ast performance, and from the information thus

gained, to determine and control present and future

performance. This planning office comprises his staff,

and if it properly fulfills its purpose, must establish

how and when and at what cost manufacture is to be

conducted, and it must be in possession of whatever
methods and instruments are necessary to these ends.

In proportion to the efficiency with which the staff

element plans, so will the line organization—the gen-

eral foreman, foremen, gang bosses, and workmen

—

execute, for in the respective meanings of these two
words is contained the fundamental difference between
the staff and line elements of an organization. The
staff clement plans, while the line executes or accom-
plishes this preconceived program.

^luch has been written in recent years of these two
elements in organization. Indeed, a history of indus-

trial management during the past 30 years would be
found to center very largely about the staff principle,

and its proper adjustment to a multitude of industrial

activities. This jirinciple sim])ly stated, is: that in

order to attain a high level of efficient performance,
the planning of work must be separated from its execu-
tion, and placed in the hands of experts specially

qualified to j)erform this function. The executive
element, or line, thus disburdened of the need for

determining how and when work is to be performed, is

left with proportionately more time and energy to
devote to its actual accomplishment, the burden.some

details of "how" and '"when" having previously been

taken care of.

The recent adaptation of this staff principle has
graduallj' transformed the character of leadership in

large plants. The manager of today, in this field, is

an industrial Von Moltke, winning his victories by
virtue of concerted staff knowledge, and the careful

planning of details in advance so as to reduce to a
minimum the possibilities of mishap or failure. His
predecessor of yesterday accomplished results more
dictatorially, but with less certainty', by the Napoleonic
method of trusting to the loyalty, enthusiasm, and some-
what haphazard methods of a line organization. There
is every indication that the staff princijile, in its indus-

trial application, is here to stay, and that it will develop

a vastly wider scope in our organizations of the future.

And even as large industries have been found to

function more efficiently and gain a higher produc-
tivity, when the planning of the work has been sepa-
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Fig. .3 Line and Staff Organization' Chart of Manufac-
turing Department Functions in a Small Plant

rated from its jierformance, so do the small plants

benefit by a similar recognition and utilization of this

principle. For the staff principle is equally applicable

in both cases, the only difference being in its manner
of adaptation. Here, again, division of labor appears

as the distinguishing factor.

There are few plants, within our small factory

range, that are not continually confronted with prob-

lems that demand the expert staff knowledge of the

chemist or engineer, and practically none that will not

benefit greatly and increase their annual ]irofit con-

siderably, by wise utilization of the staff functions of

pi'oductiou planning and cost finding. The .small fac-

tory, with its closer management, is without need of

most of the personnel and welfare activities by which

large organizations are endeavoring to bridge the

chasm that vast division of labor has created between

management and workmen. This, however, is the

only phase of staff activity that the small plant may
readily dispen.se with.

In making adequate provision for staff functions,

the lu-oblom is chiefly as to how they may be wisely and

economically concentrated. It may, for instance, be

expedient to vest several functions in one person, as in

the ca.se of a technical graduate who acts as produc-

I
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tion supervisor, and at the same time develops the tech-

nique of Jiianufacture. Or it may ho desirable to merjre

staff and line functions in one indivitlual, as in the case

of a small plant manufacturinfr chemicals, where the

superintendent is a chemical engineer, directing the

work of foremen and workmen, and at the same time

furnishing expert knowledge in regard to processes. It

will be observed tliat in both of these examples, the

staff principle is recognized, and then applied in such
form as to be practicable.

The line and staff functions of the manufacturing
department in Fig. 2 are shown again in Fig. 3. This
diart sliows tlie planning functions in a plant of from

Purchasing

Sales Records
8l Advertising

Stenographic

,

Filing Vaults,

Mailing

Billing

Receiving &
Shipping

Chief
Clerk

I'hi. 4 I>Kl-.\KT.\lKNr.\L OrO.\ N 1Z.\TI0X ChaKT IX A .SMALL
Factory

200 to 400 personnel. It will be noted that the vice-

president who is in active charge of manufacture, has,

as his "chief of staff," a protluction supervisor, who
in his turn directs the work of a stores clerk, a schedule
clerk, a time clerk, a co.st clerk, and a time-.study man;
also a sufticient number of factory clerks and store-

keepers. A single draftsman who may report either

to the production supervisor or ilirectly to the super-
intendent, is also included. This is a reasonably
tj-pical planning office for factories of this size. If the

plant is smaller, with a personnel of 100, or of 60, the
functions may be concentrated proportionately.

In summing up the advantages to a small plant
of a modern organization and staff method.s. it might be
said that these features, instead of being costly and
burdensome, have, where properly utilized, proven
economical, and have served to enhance the charac-
teristic advantage that the small plant already pos-

sesses, and which the great factory has .sacrificed. This
is the preservation of relations between management
and workmen that are personal and human. No
amount of scientific organization. p.sycho-analysis of

personnel or wholesale welfare work can duplicate the

esprit de corps possible in a .small industry. The addi-

tion of staff management, in so far as it gives the

employer a closer and more accurate view of the work-
men, serves only to accentuate his advantageous per-

sonal relation.

(To be continued in the March issue.)

Quality Habits That Were Transplanted 3000 Miles

By L. J. BELXAP
President, SoUs-Soycc of America, Inc.

AFEW years ago we establi.shed in America a

factory for making the Rolls-Royce car which
had achieved an excellent rei)utation in Eng-

land and the Continent, and we were up against the

problem of reproducing the same high quality of prod-
uct without interruption. What were the essential

lenients of quality, how could we transport them thou-
-jinds of miles, and how could we teach tliem to new
units of men? The problem involved a .study of all the
elements of quality in its creation, its perpetuation, and
its improvement.

In July ]!)20. when we started building Rolls-Royce
ears in America, business in general was in the ilol-

ilrunis. We were in the back-wash from the unprece-
dented peak of production brought about by war-
tmie necessity. Many plants were either closed or were
closing down. Workmen were idle or were anticipat-
ing being laid off. When machinists and mechanics
were idle, we could have the pick of the lot. Naturally
we chase the best.

The next thing was materials. In 1017 the parent
company, in England, had sent over a picked staff of

engineers to control and supervise the building of Rolls-
Royce aero engines in this country. These engineers
knew from experience where the highest quality of
materials and workmanship could be secured. They

Index Number
658.562 Quality control

658.9:629.113 Automobile
industry management

knew, without loss of

time, where the severe

specifications which they

insisted upon could be

lived up to. and where it would be useless to expect
them. That very competent staff, already familiar with
American ]iurveyors of material, is now our engineer-
ing division. Without this experienced corps of en-

gineers and without the opportunity to pick our work-
men at a time when we could afford to develop and
train them in our metliods and shop practices, it is

pos-sible that the Rolls-Royce economic opportunity
woidd not liave been within reach.

The location for the works. Springfield. !Ma.ssachu-

setts. in the heart of the machine-tool and precision

instrument district of New England, was selected be-

cau.se of the excellent mechanics wiio for generations
have lived and worked in this section. Quality work
require.s, first of all, a real love of quality workmanship,
and here such workmen were to be found.

Perhaps when F. II. Royce started the organization
at Derby. England, it was not es.sentially better than
others, but subsequently it had the advantage over the
average organization of working and growing under
the policy of absolutely the highest quality without
restrictions. Whatever it was at the beginning, this
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di.stinction must have ingrained itself into the organiza-

tion. Its success did not, perhaps, prove the methods

to be the only ones which would bring results, but it

certainly proved this set of methods to be one depend-

able road to the achievement of highest quality. Un-

questionably, a well-founded and well-deserved reputa-

tion rests upon real causes, clear purposes, and habitual

methods, which insure character in organization and

product.

A picked group of English Avorkmen was brought

over and mingled with the picked American mechanics.

The entire organization entered into a spirit of friendly

emulation to build a Rolls-Royce car in America as fine

as one could be produced anywhere else in the world

—

better if possible.

Men were not enough, however. We must have

habits. Working drawings and an entire set of parts of

the car in all different operations and stages of com-

pletion were brought over from England. AVith the

English supervisors, working drawings, and parts for

comparison with American-made parts, we installed the

best of the English methods and shop practices, those

methods which had brought about the world-wide repu-

tation of the car in the hands of owners.

The Value of Habits

We found ourselves in possession of traditions and

habits which were quite as valuable, in their way, as

the drawings and blue-prints of the car itself. The
plant managers and superintendents recognize today

the practical importance of traditional habits at the

very establishment of the works. Consequently, each

day we pay attention to grading up habits still further,

for the sake of the future. That is the only way to

secure future progress.

The whole organization, from manager to machinist,

is rosponsil)le for quality. Without the energy and co-

operation of the entire personnel, the manager is help-

less. The chief duties of the manager are to give the

organization the opportunity to find itself and fit itself

together economically, to remove obstacles, to forestall

interference.

The standard of quality was impressed upon all the

workmen by a system of signs and notices. Blue-

printed placards were placed in frames above individual

machines, visilile not only to the workman at that

machine, but to all the workmen in that vicinity. These

cards carried instructions and reminders, not only of

the universal desire for quality, but of the detailed

precautions necessary in manufacturing ]irocesses, with-

out which quality will never he secured in the finislied

product. Inspectors have already inspected raw ma-
terials closely. 15ut, "Inspect your own raw material

before you start work on it. If it's not right, take it

back to the stores," one big card tells the workman.
Another reminds him, "Every l)lue-print is accom-

I)anied by an exact model i^irt from tlie English works.

After you have made the first part, conijiare it with

the model before making any more," and so on. This
method went a long waj- towards establi.shing the poliev

of "Quality First".

But quality first does not mean that economy of oper-

ation and efficiency is lacking. Once the routine of

shop methods and practice is established, then attention

must be given to increase of output with decreased

overhead expense. The purchaser is entitled to his

money's worth.

During the last five years this countr,v has acquired

a great number of executives, many of them young but

with an unequaled experience and initiative which

could not have been acquired so quickly at any other

time in the world's history. The country has not yet

become aware of this permanent heritage of the war.

But these executives, trained during the war, have been

brought up with one bad habit—extravagance. They
need to be re-educated in this particular.

Economy Necessary to Good Management

Manj' a man talks 25 or 30 min. with New York, at

s(;]5 a talk, when he could with a little intelligent man-

agement have transacted the business the day before by

letter, at an expense of a few cents. This is rather

different from the old days when an executive had to

count the words in a telegram and turn in a postage

slip at the end of the day. There is a happy medium
ground between the two, but a harking back to the old

practice is salutary, and intelligent management must

recognize the necessity for economy.

In these days an important part of a manager's job

is the repression of the expensive, extravagant im-

pulses of the men working with him. But the repres-

sion must be constructive. A manager must be able to

suggest, or inspire suggestion from .someone else, of

less extravagant means of accomplishing the desired

result.

For instance, one of our foremen had an operation

for which he wished to requisition a new and very fine

lathe, costing about .$3500. This lathe was larger than

necessary to perform the work for which it was desired,

but the foreman's contention was that it would be

available for other work which could be done if we

had the lathe. We had previously decided that the

works were to be operated with the existing tool equip-

ment, and that the output was to be increased each

month with this same cquiimient, unless, of course, some

real need for new equijimcnt was experienced. Well, we

eventually bought a lathe for $900 which does the work

requii'cd of it very comfortabl.y and satisfactorily. The

tendency to buy equipment too large for immediate

needs with the idea that it will take care of increasing

operations and work outside of its immediate demands,

is one that should be curbed in the interest of economy

and efficiency.

The same principle holds good in the hiring of men.

Frequently new men are hired for tcinjiorary jobs.

These little jobs are coming up continually, and fore-

men hesitate to release any of the extra men, even

though carrying them along increases costs and over-

head. Practically any i)lnnt that really needs only 4000

men could keej) 5000 men looking reasonably busy.

The whole 5000, however, might not turn out as much
])roduct as the 4000 men working efficiently.

Our plant has now been running to capacity for two

years, but we have not cea.sed, and never will cease^

to study quality and economy in order to maintain

and improve them.

I



Supplying Financial and Cost Infornuitiori

What Should he Given to Dei)artment Heads?

By G. M. PELTON
Swift 4" Company

HOW and to what extent department heads should

be supplied with financial and cost information

is a question of vital importance to present-day

industrial and business concerns. It immediately raises

the issue of the need for departmentization in business

and industry, for the purpose of more satisfactorily del-

egating financial, operating, and merchandising respon-

sibilities to department heads, particularly heads of

merchandising departments and foremen of plant

departments.

Irrespective of the type of organization, it is funda-

mental that the management of industrial concerns

embraces three general functions

:

1. Merchandising, that is, buying and selling.

2. Operating, that is, manufacturing and distribu-

tion.

3. Financial.

Of course, it is desirable in all concerns to have mer-

chandising executives who exercise general supervision

over the combined buying and selling operations. The

buying and selling must be tied up and controlled from

a broad and final point of view.

The members of the buying organization should be

guided by costs which will tell them what they can

afford to pay for materials and supplies. The selling

department heads should be informed of their actual

and total costs and results, so they may intelligently

meet competition and properly handle their business.

Operating is also a distinct function of the business,

and heads or foremen of these departments should be

regularly supplied with adequate cost information.

In many industrial organizations, departmentization

is necessary because of the large variety of operations,

the kinds of products handled, the various bases on

which expenses should be distributed, and the cost

problems encountered. Where an organization handles

several lines of products, and may even engage in

entirely di.stinct and eompetive industries, it is essen-

tial that its accounting procedure, cost finding, and
departmentization should recognize the requirements
f each line of business, and tiiat each department

should be accounted for on its own basis in the manner
best fitting its operations and transactions.

This is clearly evidenced in our own industry in

which there is highly specialized departmentization,
and in which all three of the fundamental types of cost

finding methods are used, i. e.

:

1- Ordinarj', such as job or process cost, wherein to a

known amount of material is added a definite

amount of labor and Index Number

expenses, the sum Cost keeping 657.524

total of which is the Financial control 658.14

total cost.

2. Major and by-product cost, which involves the tak-

ing apart or breaking down of some materials of

known value into several or many parts, of which

one is the major product and the others by-prod-

ucts. This is the method of figuring cattle costs

in the packing industry, the same method applying

to other industries, such as petroleum, the produc-

tion of many farm products, etc.

3. Joint product cost, pertaining to operations which

are the breaking up of something of known cost

into several or many parts, none of which may be

termed the major product. This method of cost

finding is used in tobacco, glue, cotton-seed oil, the

hog business in the packing industry, etc.

To illustrate the necessity for departmentization and

the difi"erent types of cost finding in our industry and

business, we find that some plants handle only a cattle,

calf and sheep business. Others may do only a hog

business. Some will handle all classes of live stock.

Some plants do not process by-products to any extent,

but dispose of them raw, or in lesser stages of manu-

facture, while others process their products to various

degrees. Some plants do not engage in allied industries,

while others may have extensive operations in separate

competitive businesses, such as fertilizer, glue, soap,

etc.

The method of handling the business, in each case,

and the accounting therefor, requires careful and logi-

cal departmentization, appropriate to the particular

plant and its activities. Each department, or activity,

meets the competition of other firms engaged in tliat

particular line of business. In reality, each department

is a separate business using its own capital, handling

its own products, incurring its own expenses and being

held responsible for its own final results, in competition

with similar businesses. It is necessary, therefore, that

each of these separate departments, or competitive

businesses, be handled, operated, and fully and finally

accounted for on its own independent commercial basis.

Operating departments as separate business units

and accounting for them as such, requires that each

carry its own investment in inventories, plant, and
equipment, etc. ; that each should be charged for its

materials at full cost, or value, if received by transfer

from other departments and be charged with all fac-

tory and general costs and expenses; and on the other

hand that eacli dei)artment sliould receive credit for its

169
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sales, or transfers of product to other departments, at

full sales or market value. Naturally it is clear, then,

that the departmental statement of each department is

a combined financial, merchandising, and operating

report of the department for each period.

Now, in any industry in which this situation pre-

vails, two parties are directly and vitally interested in

these statements, and the figures they contain—the

operating man, who is directly in charge of the plant

department, and the selling department head, who is

directly responsible for the merchandising transactions.

Indirectly, the plant manager, superintendent, buyers,

financial and other general executives are interested in

these figures. It should be recognized, however, that

we are now looking at this question from a depart-

mental standpoint, and assume that general executives

will be fully supplied with statistics and information.

Let us now consider the cost information to be sub-

mitted to these three classes of department heads

:

1. Costs for use of those who handle buying.

2. Costs for plant operating department heads.

3. Costs for selling department heads.

To get the best results from the buying viewpoint,

it is necessary to supply the buying organization

promptly and regularly with cost information indicat-

ing what the selling prices of finished products will

permit of paying for raw materials. The prices at.

which goods will sell necessarily limit the prices which

can be paid for materials and ingredient supplies. In

some businesses, it is possible to figure up the cost of a

product, and from that cost to determine a selling

price. That is commonly thought of as the purpose of

cost accounting, namely, to establish the basis for deter-

mining selling prices. That is a very fallacious notion

as applied to most competitive manufacturing busi-

nesses, for the reason that the real function of cost

and the real service performed in cost finding is in the

determination of the maximum which can be paid for

materials, rather than what may be charged for the

finished products.

To think that in the average industry the cost deter-

mines the selling price, is cocking one's economic hat

on the wrong ear. It works just the other way. The
whole question lies in the satisfaction of human desires

—that is, the detprmination of what people want, when
they want it, where they want it, and how they

want it, which are generally recognized as the

utilities of time, place, and form. In order to continue

doing business for any considerable length of time it

is necessary to meet these requii-cments. That is.

supply has to be adjusted to demand, not demand
adju.sted to supply. The problem is: What are the

finished products selling for and what is the maximum
price that may be paid for the raw materials?

Now, as to costs for plant operating department
heads, it is obvious that statistics on the cost of manu-
facture and operating efficiency are the means of guid-

ing plant operations and maintaining proper standards
of quality and efficiency. Two things are fundamental
in connection with plant operations

:

1. The handling or manufacture of products in the

most satisfactory manner to meet competitive

standards.

2. The performance of this service at the lowest cost

and expense.

Do not overlook the fact that competition is met in

every detail of plant operations and costs. Every sav-

ing made in a plant operating department is reflected

in the final net results of the department and the busi-

ness as a whole.

Merchandising men, or department heads, must, of

course, have costs if they are to be in position to handle

their transactions intelligently and profitably. They

are interested in all elements entering into costs, that

is, financial, operating, and merchandising elements,

and should have constantly at hand summary informa-

tion showing final costs, compared with their selling

prices indicating to them the margins of final net profits

their daily transactions are showing.

The methods by which detailed and departmental cost

information may be supplied to the departments, or

employees in charge of, and responsible for, the various

functional activities of an industry, vary. They de-

pend on the nature of the operations, the kind of

products handled, and the particular information re-

quired in each case.

Types of Cost Information Needed

As already pointed out, different types of cost infor-

mation are needed by those who are responsible for the

proper administration of the buying, production, and

selling functions of a business. And the kind of cost

information needed by each varies in different indus-

tries, and in different businesses within a given organi-

zation. In a broad sense, however, granting that these

specific Idnds of cost information are desirable, the

primary purposes of all costs are: (1) To assist in

obtaining efficient management of a business in com-

petition with other similar businesses; and (2) to aid

in securing the best possible final net results on the

invested capital.

But, important as it is to have correct cost figures,

they are of little or no value in the administration of

any business, unless proper use is made of them. The

point is, that in every activity of any business, and in

every department, it is the specific and direct applica-

tion and use made of cost data that is of value. And

this must be done in the light of other factors affecting

the business, such as the supply and availability of raw

materials ; the demand for the manufactured products,

the operating, merchandising, and financial facilities of

the company; requirements in meeting competition;

seasonal products, and general business changes, etc.

To illustrate : In our own industry and business the

methods and scope of supplying cost information, and

the uses made of it are somewhat as follows

:

1. General executives of the business are informed of

and use merchandising, operating, and financial

costs; in fact, all costs relating to the business as

a whole.

2. Merchandising department heads receive and use all

costs pertaining to their departments.



Februao', 1924 Management and Administratiox 171

3. The buying staff uses cost information indicating

what the selling prices of finished products will

permit of paying for raw materials. They are inter-

ested in knowing the quantity and kinds of finished

products demanded by the trade, the stocks on

hand, the livestock receipts, etc. Live animals are

usually purchased by quality and weight, and

dressed costs and yields are usually determined by

lots, as purchased. The dressed costs, yields, and
current selling prices prevailing, compared with the

live costs, indicate what the buyers can atTord to

pay for live animals.

4. Operating men, such as superintendents, division

superintendents, and foremen, each receive and
use the kind of cost information which indicates the

efficiency obtained in handling the operations for

which they are held responsible. A superintendent

uses cost figures and statistics covering total plant

operations. Each division superintendent is sim-

ilarly supplied with and uses production figures

and statistics applying to his particular division

of the plant. Foremen of the plant departments

are furnished detailed and total costs of their de-

partmental operations, exclusive of gross and final

results; and by using summary and detailed com-
parative statements of these costs, they are in a

better position to handle their operations intel-

ligently and economically.

Of course, it is recognized that the departmental
method of accounting is not used in all kinds of indus-

trial organizations, many of which might be able to use

it to advantage. Many concerns summarize their pro-

duction operations, that is, costs of materials, labor, and
factory expenses, on job tickets or cost sheets. Conse-
quently, the identity of the separate elements of cost

of goods manufactured is lost in many cases, as is also

the opportunity for securing a complete and detailed

accounting for the merchandising, operating, and finan-

cial transactions applying to the particular classes of

products. The production cost figures are buried in the

cost of goods manufactured, and nowhere is there a

general summarization of the combined detailed pro-

duction, merchandising, and financial cost figures.

There are at least two fundamental disadvantages in

connection with this plan :

1. General executives and also heads of merchandising
and operating departments do not get a connected
and comprehensive accounting, from a complete
business standpoint, for each class of products
handled or kind of business done. That is, the
information is .supplied to them on a piecemeal
and disconnected basis, thereby practically elimi-

nating the possibility of making complete and satis-

factory analyses of the figures and statistics for the
purpose of drawing proper conclusions.

2. It does not permit of adequate distribution of re-

sponsibilities to heads of operating and merchan-
dising departments, and proper supervision from
the general executive management.

A departmental statement, on the other hand, if

properly prepared, contains full and complete infor-

mation covering the financial, cost, and merchandising

operations and results of each department, i. e.

:

1. It contains a record of the sales and the cost of

goods sold. This permits of determining the gross

or merchandising results.

2. It shows such information as the product gains,

shrinks, and yields, total expenses, itemized by

groups—that is, those of a direct, indirect, fixed

property, and administrative nature.

3. It shows the final net results obtained before and
after deducting operating interest, consisting of

:

(a) Interest paid on borrowed money.

(b) Federal taxes.

(c) Dividends due and paj-able to stock-

holders, etc.

4. It indicates the amount of capital, such as land,

buildings, machinery, inventories, and accounts re-

ceivable used in conducting the business of the

department.

5. It contains cumulative figures to the first of the cur-

rent period, covering gains, shrinks, yields, costs,

expenses, results, etc.

In short, it is a combined financial, operating, and
merchandising statement indicating whether a depart-

ment is operating efiiciently or inefficiently, and what,

if anything needs to be done to bring im])rovements.

In financing the average business the following fac-

tors, among others, have to be considered

:

1. That the stockholders or proprietors invest their

money in the capital stock of the company for the

purpose of obtaining a fair return on their money.
This return is represented by dividends paid on the

capital stock issued and must be paid out of sur-

plus net profits earned.

2. The bondholders invest their money in bonds issued

for the purpose of obtaining interest on the money
they loan. Similarly, the holders of current notes

payable are entitled to interest for money loaned

by them.

3 Surplus indicates the accumulative profits or money
retained in the business after

:

(o) Expenses and costs have been met.

(6) Interest has been paid on all borrowed
funds,

(c) Stockholders have been paid their divi-

dends.

The secret of successful financing from this point of

view is to use the lea.st possible capital consistent with

properly financing and conducting the business. Idle

capital is a burden to business. It produces interest

costs and overhead expenses for which no value is re-

ceived. This emphasizes the importance, on the one
hand, of keeping borrowings down to a minimum, keep-

ing cash and bank balances as low as possible, etc., and
on the other hand, of securing the best possible return
on capital employed in accounts, inventories, fixed

properties, etc., by means of economical and efficient

use of money invested in such assets.

Financing a business is a responsibility of the treas-

urer and financial management. Making economical
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and efficient use of capital is a responsibility of execu-

tives and employees in all functions of the business,

that is, merchandising, financial, and operating. Each
plant, each branch and each department is in reality

a separate business. Each uses its own capital, has its

own organization, and does its own business. There-

fore, the executive in charge of each of these functions

and departments of a company must recognize and as-

sume his responsibilities in the proper use of the total

capital employed in such function and department.

Granting that it is desirable to give most department

heads full and complete information covering detailed

and departmental costs and financial figures, it is neces-

sary, first of all, to educate them as to the bases on
which these figures are determined, together with their

meaning, the .system used in accounting for the busi-

ness, how to analyze the figures, and most important of

all, how to get direct action which will correct errors

and produce improved results. In the same way that

a balance sheet, or operating statement, means very
little to an inexperienced or untrained accountant, so

also does the departmental statement, or any statement

of costs mean but little, if anything, to an untrained

department head or foreman. This emphasizes the

need for organized training being given, particularly to

foremen, so they will appreciate and make use of the

information given to them.

In conclusion, it should be clearly understood

:

1. That it is the responsibility of the accountant to

deliver adequate and proper financial and cost in-

formation and analyses to executives, department

heads, or those who are responsible for the various

functional activities of a business.

2. That it is the responsibility of the executives and
department heads receiving these figures, statis-

tics, and analj'ses, to understand and make proper

u.se of them.

In final analysis, this means that both the accountants

and executives of financial, merchandising, and oper-

ating functions of a business should fully recognize and
understand the problems and services of the other, and
that there should be hearty co-operation on the part

of all concerned, toward the securing of the best pos-

sible final results for the business as a whole.

*

Truck for Handling Gears

MANY types of machine parts in process of manu-
facture need special forms of racks when moved

from place to place on trucks, to keep the edges of the

pieces from colliding and denting or chipping. The
gears, .shown in Fig. 1, for instance, would probably
break across the teeth if they were throAvn loose into

a box when trucked to the next opei-ation. In the

interest of economy, however, they must be moved in

quantities.

The truck sliowu in the photograph illustrates a

good way of carrying a large number of pieces with-

out breakage or injury. This truck holds 156 sets of

gears and pinions without any touching of tooth sur-

faces, during transportation.

The base of the truck is a i)latform made of cast

iron, having four wrought iron pipe legs screwed into

it. The superstructure is formed by tapping holes in

the top of the cast iron base and screwing steel bars

into place to form uprights. The gears, jjinions,

collars, and other parts to be transported all have
holes in the center so that when they are stacked over

the uprights there is no contact between adjacent

stacks.

This truck is easy to load. In addition, the next
workman can remove the pieces, as he needs them, from
the truclts standing behind his machine. Hence spoil-

age from careless transportation ;nid cnrelcss handling
is eliminated.

Types of casting other than tho.se in the illustration

will require different designs of retaining devices.

Regularly spaced uprights may not do where there are

no holes in the pieces to be carried. If the castings are

rectangular, however, or so shaped that they can be

held between posts, it is a simple matter to devise a

layout of uprights suitable for the purpose. These

Index Number

658.281 Industrial trucks

uprights must be located

with ample clearance

for the castings in order

not to interfere with quick loading and unloading of

the truck. When designc^d correctly, trucks of this

character save time and do aw;iy with extra handling,

beside olimiTiating liri-iikiigi'.

Fio. 1 Ine.xpensive Truck for Sake H.\.\dlinu of Gears



Organization of the Production Division

II—"A Co-ordinated System of Planning', Routing, Cost Accounting"

By FRKDERICK A. WALDIUJX
Consulting Engineer

APREVIOUS article ' has dealt with the engineer-

ing department in the organization of a fac-

- tory for the installation and use of co-ordinated

control and cost accounting methods. In a similar way
this paper will treat of the duties and detail organiza-

tion of the production division.

The production division is all that the name implies.

Upon the completion of the design and equipment neces-

sary to produce an article, it proceeds to manufacture in

accordance witii the specifications and instructions

issued by the engineering division.

The chief of the production division should be one

who is more of a business man than a mechanic. This

does not imply that he should not have a mechanical

training, but is intended to difTerentiate between tlie

high-grade super-mechanic, who is generallj' a poor

executive, and the man who is no mechanic at all. He
should be a happy medium with an ability to control

men, and recognize the mechanical necessities incident

to producing a product. Above all, he must be sys-

tematic.

Having selected such a man, it is quite necessarj'

that the functions of this department and its respon-

sibilities be outlined by an organization chart, which
should take the general form of Fig. 9.

The accuracj- of the methods of handling the stores

records is primarily a function of the accounting divi-

sion. It is essential, however, in a well-regulated fac-

tory that the executi\^ control of the physical por-

1 MANAGE.MENT AND ADMINISTRATION, Janu.iry 1924, pp. 39-43.

tion of the stores should Index Number

be under the control of 658.5 Production management
the production division,

as it involves close co-

operation in ordering and handling of materials as

well as the moving, and routing controlled by the

division office.

Production Division Office

The production division office should be of sufficient

size and should contain the necessary equipment which
will enable a complete and economical control of divi-

sional functions as shown in Fig. 9.

Within this office, tlie entire control of macliining,

moving, and time-keeping should be performed to-

gether with the activities controlled by forms for rout-

ing (Figs. 10, 11, and 12), Time Tickets (Fig. 13),

Production Order (Fig. 14), Requisition on Stores

(Fig. 15), Requisition for Worked Materials (Fig. 16),

Standing Order (Fig. 17), Move Order (Fig. 18), In-

spection Tickets (Figs. 19 and 20) ; and such other

forms as are incident to the systematic control of fac-

tory operation and accounting. It is important that

the equipment of this office as to trays, racks, .desks,

time clocks, adding machines, etc., should be complete.

Discipline

The discipline of the entire division is one that

cannot be handled without considerable tact, and the

WORKS MANAGER
;

PRODUCTION DIVISION
Superintendent (or Chief)

Planning
RouHng Machining Assembling Shores

Worked
Maheria I

Purchasing
Shop

Trsnsporlation

Shipping
Receiving

Personnel Time Study

Production

Office

Standing
Orderi

Route Cards

Time Tickets

ffequisition

on Stores

Inquisition

on Worked
Materials

Move Orders

Pay Roll

Condition

of Machines

Preparation

Quality

Speeds

Feeds

Currency
of Tools

Methods

Preparation

Testing

Operating

Control

Maximum
and Minimum

Discipline

Arrangement

Operating

Control

Matimum
and Minimum
Production

Orders

Proper

Supply

of Materials

in Quality

and Quantity

Movement
ofMaterials

Passage-

ways

Special

Labor-

Saving

Devices

Boning

Billing

Listing

Disposal

ofGoods

Received

Employment

Capacity

Adaptability

Welfare

Special

Instructions

Peguired

Fio. 9 FuNCTioNAD Outline op the Work or a Production Division

173



174 Management and Administration Vol. 7, No. 2

Part No. ROUTE CARD



February, 1924 ^Management and Administration 175

Where welfare work is confined in extent and
scope to one plant or locality, it can be quite properlj'

placed under the direction and control of the produc-

tion division. In the larger organizations having plants

in various sections of the country, this branch is con-

sidered of sufficient importance to be placed in a divi-

sion by itself with its chief directly responsible to the

president, general manager, or board of directors.

Preparation of Work

The most important duty of the chief of this divi-

sion is the preparation of work. He should always
arrange work for the employee so that there shall be

an elimination of all excuses for not performing work
in sufficient quantitj- and requisite quality.

This can only be done by eternal vigilance and not
taking anything for granted. lie must be sure that

his machines are in proper order and repair and in

condition to receive the next job. This also applies

to all tools, wrenches, gages, fixtures, or other imple-

ments necessary to enable the workmen to proceed im-

mediately and to continue on the job until it is com-
pleted.

Speeds and Feeds

One of the most important functions of speedy and
accurate work is the using of proper speeds and feeds

for a specific job. The speeds and feeds should be sys-

tematicalh' scheduled by the engineering division and
the proper speeds and feeds for maximum results

specified on the instruction or specification card. See
Fig. 22.

It is the dutj- of the production division to see that

the instructions as to these speeds and feeds are car-

ried out. This does not, however, prevent suggestions
as to changes in speeds and feeds that might increase

the output.

Such changes should not be made without the au-
thority of the engineering division, as oftentimes what
apparently seems to be an improvement resulting in

temporary increase in production proves later on to

have been a fallacy on account of the large number of
spoiled pieces or the time lost in grinding or changing
tools, or sacrifice in quality of work.

While the general condition of machine tools will

automatically be taken care of through the inspec-

REQ. ON STORES
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Taylor & Barth, and it would be very diflScult to im-

prove upon it.

The main feature in any time study is to have your
organization built up to such a point that the results

obtained can be consistently and permanently used. In

any event, after a rate is once established, faith should

not be broken with the workmen and never should the

rates be changed except in case of improved methods
requiring new machinery or fixtures, or by mutual
consent at periodical wage adjustments.

The control of shipment should be in the produc-

tion division and a capable and efficient man should be

placed in full charge of all shipments. Crating and
packing should be thoroughly done and invoices and
shipments listed. Any instructions required in setting

up or starting the apparatus or machineiy should be

incorporated with the shipment, or mailed in ample

time to reach the destination with or before the mate-
rials shipped.

A systematic and thorough method of receiving

goods is absolutely essential in any well-organized

plant. The extent of the receiving depends largely on
the amount of material received. Sometimes, the re-

ceiving and shipping may be under the immediate
supervision of the same man. Another way is to have
the storeskeeper directly responsible for the receipt

of all goods ; and where the volume of business is

sufficiently large, to keep a well-paid man in charge
of receiving.

With the present price and scarcity of labor, goods
should be received and handled with the idea of re-

ducing the cost of internal production, and it might
be economical to have a number of receiving points.

(To be continued in the March issue.)

Industrial Gas Laboratory in San Francisco

By CHARLES W. GEIGER

IX recent years the use of gas for heating and indus-

trial purposes has become general. Gas rivet-heat-

ing was adopted by most of the big shipyards during
the war, and has now become firmly established as the

most efficient and economic method.
While gas has had an opportunity to demonstrate

its value in the large shipyards and corporations, some
thousands of small factories and shops have yet to

be convinced that gas is better and cheaper in the long

run than any other fuel which they might employ;
hence the necessity for the gas industry to demon-
strate the uses to which gas may be put and the ex-

cellent results to be attained. To this end the Pacific

Gas and Electric Company has opened a modern gas
laboratory and demonstration plant in San Francisco.

The building is of the factory type and contains a floor

area of 8.400 sq. ft. It has been equipped with almost

every type of modern gas appliance which might be

used in industrj-, and it is the idea of the company
to have its industrial engineers demonstrate this equip-

ment to its con.sumers in order to prove the value of

gas as a fuel.

In making recommendations it is essential tliat the

proposed method of utilizing gas be thoroughly demon-
strated. The laboratory as it is constituted answers
every requirement in this particular. The industries

of the Pacific Coast have not an opportunity to bring
their problems to the gas company with the certainty

that they will receive accurate and scientific informa-
tion. It is quite feasible for a manufacturer to bring
in samples of steel to be treated, have the work done
under his personal observation in a gas fired furnace,
and obtain a complete report as to the quality of work
produced and the cost of doing it.

Many types of equipment are installed in the labora-
tory. One section is devoted to hotel installations.

Near this is the candy-maker's equipment ready for

operation. Witli atmospheric and blast burners, work
can be done quickly and surely. Recently, the sales

of this type of furnace Index Number
have greatly increased.

ggj.re Gas as fuel
The next appliance is

the bake-oven burner,

mounted on a post for demonstration and equipped with
fan and motor which furnish the air at three ounces
pressure to the burner. The burner is mounted at the
side of the open door and the brass swivels permit
it to swing at any angle. Thus the flame can be
directed on the sides of the oven.

Pio. 1 Demonstratis-o He.»t Tre-itment in a Gas Fubnacb
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Fio. 2 General View of the Pacific Gas and Electric Company's Industrial Gas Laroratory

The next installation is the "dry room," in size

about 8x12 ft., and lined with sheet metal. This

room is heated by hot pipes through which gas is fired

from an ordinary Johnson burner. The pipes are

vented and dripped and no moisture enters the room.

Air is admitted around the pipes and exhausted by a

fan.

The next section is devoted to heating, which in-

cludes factory and office buildings. A separate display

is maintained elsewhere by the company for residen-

tial heating. The first appliance is the Hall furnace,

a battery of these burning 1,000 ft. of gas per hr., air

being supplied by a No. 5 ventilating fan driven by 3

hp. motor. These furnaces supply 5,000 cu. ft. of hot

air per min., or nearly a third of a million cubic

feet an hour. Furnaces of this type are particularly

adapted for heating large open spaces where steam

or radiator equipment would be prohibitive in first

cost. Metal work can be installed to suit the indi-

vidual requirements for delivery of air, but on account

of the diversity in piping methods the demonstration

furnaces are not fitted with a complete distributing

system.

The laboratory has a No. 18 Bryant steam-boiler in-

stalled complete with radiators in offices above the

boiler-room, and the entire system is covered with

asbestos insulation. It is kept in working order sub-

ject to observation and test by prospective users. The
Minneapolis heat control is applied to this .system and

regulates the fuel to the boiler in accordance with

heating requirements. A No. 66 Bryant is also set up
for display.

The next heating display is the Rector system,

suitable for installations where unit heating is re-

quired and economy is a factor. Some large factories

have been equipped with this system, the American

Can Company being a notable example.

The next display is of high-pre.ssure boilers. This

exhibit consists of a battery of Kane boilers, one 10

hp., one 8 hp., and one 5 hp., inter-connected so that

any one may be used. A small 4 hp. McKee boiler

completes the battery. All steam lines and return

lines are inter-valved so that any desired operation

can be effected. These boilers supply steam to the dry

room and to a 500 gal. wooden tank with a partition

in the center. One side of the tank has a coil and the

other side an open jet. A 26 in. steam-jacketed kettle

is also connected. Condensation from these appliances

is returned by a steam trap to a receiver tank, from

which it is automatically pumped back to the boilers

by a small reciprocating steam pump made by the

Simons Machinery Company. All appliances are oper-

ated through a 150-A master meter, and each section,

in addition, is again metered through Sprague iron

meters. Portable recording meters are also provided

for testing purposes.

This brings us to the laboratory instruments, which

really need no description except to say, in general,

that a standard calorimeter, optical pyrometer, various

types of thermocouples, Orsat set, thermometers, etc.,

are provided.

The metal treating section is the most complete of

any department, it being the theory that in a growing

industrial section this branch of business should be

specially encouraged. It has been the case, at least

on the Pacific Coast, that the heat treatment of metals

with gas has not received the attention it deserves, and

as a consequence that branch shows the least growth.

This was determined accurately b^ an industrial sur-

vey of all territory served and an analysis of all in-

dustrial consumers which showed that the metal treat-

ing end of the industrial load was not so important

as it should be, hence the effort to concentrate on that

branch. Only about 20 per cent of the gas output went

into factories.

The metal treatment department has a complete

line of furnaces and equipment for all kinds of work

which can be done with gas. There are 30 different

furnaces for this work connected and ready for oper-

ation. The largest of these is a Tate-Jones series A,

12 X 18, weighing a little over two tons.

A careful record is kept at the laboratory of all

demonstrations and tests for customers. These are

later checked with sales, and it has already been proved

that enough business has been secured to justifj' the

investment.

f



Executive Control of Future Results
A Graphical Method of Company Plan and Performance

]}y WALLACE CLARK
Consulting Management Engineer

WIIEX an executive of a manufacturing corpora-

tion returns to his work after an extended

absence and takes up the reins again, he finds

that in reading reports and interviewing subordinates

he is consciously or unconsciously seeking information

as to the movement of the work under his charge rather

than its exact status at the moment. He may ask how
a certain matter stands at present, but when he secures

the facts he compares the situation with the way mat-

ters stood at some previous time and then he draws
conclusions as to future developments.

The executive to whom the guidance of a corporation

is entrusted is expected to foresee future happenings
and to take action either to change the course of events

or to take advantage of those events in the interest of

his company. He is therefore concerned primarily with

the future and the time he devotes to investigating and
considering what has already taken place is worth while

only in so far as it throws light on what is likely to

happen. He can in- Index Number
fluence the future but 6S8.1 Executive control

not the past.

In his attempt to foresee conditions and events the

modern executive is learning to consider the various

parts of his business not as static but as moving forces.

There is, for instance, a more or less steadj' movement
of material through a manufacturing plant and of

finished goods through a distributing organization, with

a returning stream of orders and money from the selling

to the producing departments. A study of these forces

convinces the executive that the effectiveness of his per-

sonnel and methods may be judged by the rate of flow

of work through his organization. Realizing, then, that

the work under his charge is composed of moving forces,

the task of the chief executive is to control and direct

the flow of those forces.

The first step in that direction is to measure the rate

of movement of work. The factors which influence the
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TAL ORDERS -1923 "BY SALESMEN ( Dollars in lOOO's)

I-I3.S

PiQ. 2 A Year's Sales, Showing the Quantities Sold bt Individual Salesmen

progress of anj' .single phase of a modern business are so

varied that it is difficult to find a yardstick with which

to measure its rate of movement. Seasonal fluctuations,

the trend of business in general, the policies of competi-

tors, and changing conditions in other parts of the same
business all have their effect. If an executive must
analyze the whole sitiiation and take all of these things

into consideration whenever he receives a new figure or

report, the ta.sk becomes burdensome and is sure to be

neglected, but even the old-fashioned executive has

learned during the last few years that he cannot afford

to lose .sight of the business cycle or of tendencies out-

side his own business. lie appreciates the fact that

the very exi.stence of his company may depend on his

ability to foresee conditions and to prepare for them.

The modern executive, therefore, wants to simplify

his study of tendencies and to measure the flow of work
in a way which will bo stimulating ratlior than weari-

some. The most effective method, and the one which
consumes the least time, is for him, at the beginning of

a year, a season, or any other period, to analyze the

business situation as a whole as well as conditions in

his own company and to lay out a plan whicli, if ad-

hered to, will produce the results at which he aims.

When reports are received at stated intervals during
that period, he compares the figures or events with his

plan. All tlie variables which could be foreseen have

been taken care of in the plan, so, when actual progress

differs from what was planned, it is evident that some-

thing has happened which was not expected and there-

fore requires attention.

The executive is thus relieved of the necessity for

spending time on those phases of his business which are

making satisfactory progress and is left free to con-

centrate his attention on tliose things which ai'e not

moving at the desired rate. lie looks for the cause of

the delay or the accelerated movement and, when he

learns it, he considers in the light of his past experience

the probable effect on his business. He then takes action

cither to retard or speed up the movement of the phase

of his business which is not satisfactory or, if it is be-

yond his control, he adjusts the rate of flow of the other

phases;

A specific example may make this method clear.

The chief executive of a certain manufacturing cor-

poration at the beginning of 1923, after considering the

sales of his company for the last several years, the

probable conditions of general business during the com-

ing j'ear, his advertising program and other things,

aimed at total sales amounting to $4,500,000. This was

not intended merely as a figure to shoot at, but one

which he could reasonably expect to attain if his manu-

facturing and selling organizations did their work with

sufficient skill and energy.
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The total sales or orders were then divided up by

products and the quota for the first item, "Product A,"
which he believed should be 64 per cent of the total,

was set at $2,880,000. Quotas for tlie other kinds of

product were arrived at in a similar manner (Fig. 1).

Most of these products had pronounced seasonal

variations, wliich were, accordingly, studied from rec-

ords of past years and monthly quotas were worked out

for each product. These amounts were then footed up
and monthly figures arrived at for total orders. All

of these figures were then entered on a Gantt progress

chart (Fig. 1).

Since orders must be brought in by the sales force

it was obviously necessary to indicate clearly to each

salesman what was expected of him. Monthly quotas

were accordingly worked out for salesmen after taking

into consideration the kinds of product in which they

specialized, their territories, their sales in past years,

and various other matters. These figures were also

entered on a Gantt progress chart (Fig. 2), the total

orders to be brought in by salesmen being, of course.

to avoid overtaxing his machine capacity. With this

production program as a basis, he then developed a

schedule for expenditures: first, the pay-roll for direct

labor, that is, those workers whose wages could be

charged directly to specific orders; second, purchase of

material ; and tliird, indirect expense, i.e., money paid

for the administration of the business as a whole, super-

vision, maintenance, and other purposes not traceable

to the acceptance of any specific order.

Fig. 3 shows how indirect expense was followed.

Each of the five divisions of this expen.se were in turn

subdivided into numerous accounts and charted in a

similar manner, so that when one of the major accounts

appeared to be excessive, the executive could send for

the detail charts and see what item was out of line.

The total line on this chart, being very close to the

quota at the end of nine months, indicates that in this

instance future expenses had been foreseen with con-

siderable accuracy, and that the machine rates, which
had been based on the predetermined expense, were
substantially correct.
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These charts, showing the amounts paid out for wages,

materials, and overhead, were supplemented at the end

of each month by a report of amounts charged to manu-

facturing orders, to inventories, and to idleness ac-

counts. This showed what had become of the money

spent and directed particular attention to the cost of

idleness and the reasons for it.

Other charts were drawn for investments in land,

buildings, equipment, inventories of raw material, of

work in process and of finished goods, as well as invest-

ments in subsidiary corporations and in securities.

There were also charts of a purely financial nature, such

as amounts invoiced, collections, accounts receivable

and payable, cash in bank or on hand, et cetera.

The final chart of this series showed the "Profit or

loss" (Pig. 4) month by month as well as the cumulative

total to date, and indicated the net result of all the

activities followed in detail by the other charts.

It will be seen that the method of control indicated

in the foregoing example serves among other things to

clarify the aims and the policies of an organization.

When a program is drawn up for a year, or even a

shorter though definite period, it follows inevitably

that investigations will be more thorough, plans more
carefully made, and responsibilities for the execution

of plans more clearly fixed than when a program is not

worked out long before the time when it is to be used.

The purpose of a manufacturing organization is to

produce all that can be sold at a fair profit without over-

taxing its workmen, with a minimum investment in

floor space, equipment, and supplies and with the least

possible waste of workmen's time or of material. When
a program is drawn up on this basis and actual pro-

duction and expenses compared with it, the task of the

executive is simplified and he is enabled to secure a

better control over the moving forces of his business.

The outstanding features of the methods of control

which have been described are : first, a conception of

business as composed of moving forces; second, a run-

ning comparison of actual performance with what has

been planned ; and third, an understanding and control

of these changing streams of work.

The outstanding problems which an executive faces

today seem to be more complex and their solution more

imperative than ever before. He cannot gamble with

advertising appropriations, his sales organization can

no longer be mere "order takers," his costs of manu-

facture must be low, his workmen well trained, and his

inventories watched with great care. His organization

is moving rapidly and he must maintain an accurate

balance in all its parts so that he can effectively direct

and control its future.

A Combined Hoist and Truck f
HOISTING and transportation service is required

at many points in the average industrial plant

where a fixed installation such as a crane, a hoist, or

some type of conveyor is not provided. Service of this

kind is often needed in places that a locomotive crane

cannot reach, or in work for which a machine of this size

is uneconomical.

The small hoist truck illustrated in Fig. 1 is directly

suited for quick and efficient use in sucli work. It

consists of a body mounted on rubber-tired wheels,

and carrying a stout column which supports a der-

rick. The derrick arm can be swung in any direction

about the post. It is of sufficient length and elevation

to handle a box or other load 6 ft. high between derrick

hook and floor of truck.

This arm is swung out over the object to be lifted

and the hook, carried on a chain running over two

sheaves, is lowered by means of an electric motor oper-

ated from the crane pedestal. The load is then at-

tached and raised high enough to clear the truck

platform, after which it is swung in and deposited on

the truck. The derrick arm is revolved by hand.

When tlie arm is lifting the load, the truck is pre-

vented from upsetting by the weiglit of the platform,

pedestal, and storage battery, which keep the center

of gravity of the load within the wheel base. All of

the truck parts must be of sturdy construction to with-

stand severe strains and hard wear. The bearings of

the derrick must be kept well oiled to make it easy to

swing.

As shown in the picture, the reach of the derrick

arm is regulated to the position of the load by a

Index Number

658.281 Industrial trucks

series of locking lugs

on the under side of the

arm supporting the
derrick. When the hook is raised to support the boom

this arm can be released from its retaining pin and

locked in place after the boom is lowered to reach

the load.

Fig. Small Hoist and Truck



Operating Adjustments Under Standard Costs

"Increased Profits Through Control of Costs"—Article Six

By R. W. DAKXELL
Controller, Sitter Dental Manufacturing Co.

AGREAT many companies have been content with

using their cost system as a means of securing
• individual costs, to be used possibly in fixing

selling prices, but have not tied it up with their gen-

eral accounting system.

This has perhaps been due to the fact that they were
unable to secure perpetual inven-

tories which are in reality the con-

necting link between the cost sys-

tem of the factory and the gen-

eral accounting system which
covers more or less completely

the operations of the whole es-

tablishment.

The perpetual inventor}' is so

widely known that it needs no de-

tailed discussion. It simply
means what the term implies,

that is, a sj-stem of inventory

records that will make available at

any time the exact inventory

value, and inasmuch as this record

gives the inventory value from
month to month, the cost system
may be tied into the general

records in such a way as to per-

mit operating and financial statements to be taken off

at the end of each month.
There surely can be no argument as to the desir-

ability of taking off these statements monthly as, when
this is done, the exact status of the business is known
shortly after the completion of each month's business,

instead of working until the end of tlie year for the

taking of a physical inventor>- in order to determine
what the results of the manufacturing activities have
been. It does not take much argument to convince the

average manager that he should have operating state-

ments each month, but what he wants to know is how
to collect the information neces-sary to give him these

records. Probably the most practical and simplest
method is by the use of the factory ledger.

Opening the Factory Ledger

The factory ledger is nothing more than a sub-
sidiary ledger to the general ledger and contains only
the inventory accounts. Many other clearing accounts
may be necessary to arrive at the correct inventorj-

figures month by month, and these are also carried in

the factorj- ledger, but the fact remains that after all

the work on the factory ledger has been completed for

In this, the last article of his

series, Mr. Darnell discusses the

perpetual inventory as an essential

element of effective cost control,

explaining its function, its place in

the system of standard costs, and

its monthly adjustment to meet the

inevitable discrepancies between

standard and actual costs. Adjust-

ments for material, labor, and over-

head are taken up in turn. The
article concludes with a brief con-

sideration of the labor control possi-

ble under an effective cost system.

the month, the only ac- Index Number

counts which show a 657.524 Cost control

balance are the inven-

tory accounts.

It is probably best to start the factory ledger at

the beginning of the fiscal period after a physical in-

ventorj* has been taken and
proper perpetual inventory

records have been set up in the

cost department. The inventor}'

taken at the end of the preceding

fiscal year is necessary for the

general accounting department to

close up its books and take off the

neces.sary operating and financial

statements. When opening up the

factor}- ledger, it is necessary to

transfer the inventory accounts

from the general ledger to the

factory ledger. This is done by
creating a new account in the

general ledger, known as "Fac-
tory Ledger." and charging the

inventory against this account.

In the factor}- ledger the first

account opened is known as "Gen-
eral Ledger," and to this is posted, as a credit, the in-

ventory which has been transferred from the general

ledger. As many accounts as may be thought desirable

can be kept on the inventory itself, and whatever divi-

sion of the inventory is made should be indicated by
specifically named accounts in the factory ledger. To
these accounts, and offsetting the credit to the General

Ledger account, will be charged the amount of inven-

tory in those particular divisions. This is all that is

necessar}- in order to open a factory ledger.

Operating the Factory Ledger

During the month as bills are paid, classified, and
charged through the voucher register, amounts are

being paid for materials, pay-rolls, and sundry other

expenses on items such as insurance, taxes, etc. These

accounts under the annual inventory plan are carried

in the general ledger and allowed to accumulate from
month to month until the end of the year, when they

are summarized under the ^lerchandising account and
closed out. Very much the same method is pursued
when the factory ledger is operated, excepting that at

the end of each month after the voucher distribution

has been posted to the various accounts in the general

183
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ledger, the accounts which affect the inventory are

closed into Factory Ledger account. A journal entry

of all the.se transactions is made and a copy given to

the person responsible for the factory ledger.

The factory ledger has accounts corresponding to the

distribution in the general ledger and these accounts
are charged with the amounts indicated on the journal
entry. At the same time, the General Ledger account
is given credit for that which has been charged to the

factory ledger. Through a series of journal entries,

the various accounts are closed out and charged into

the various inventory accounts.

In order to maintain the perpetual inventory, it is

necessary to ascertain the factory cost of the goods
which have been sold during the month. This can
easily be determined by the use of an extra copy of

the billing going to the cost department, from which
each item of merchandise sold is costed out at its

factory cost. The total cost of sales is then credited
on the factory ledger to the inventory accounts affected,

reducing the inventory balance, and charged against
the General Ledger account, similarly reducing the

balance which is charged against the factory. This
leaves only the inventory which exists at the end of

the month. A copy of the journal entry affecting

the General Ledger account in the factory ledger is

given to the general ledger bookkeeper who credits the

Factory Ledger account in the general ledger and
charges cost of goods sold. All the figures necessary
for securing an operating statement are now at hand in
the general ledger, and it is simply a matter of sum-
marizing the accounts to arrive at both the operating
and financial statements.

Material Variations

Reference has been made from time to time to the
fact that there may be, and usually is, a variation in

actual cost from the established standard costs. Inas-
much as all the monthly costs which have been used
in the cost of sales figures are standard costs, it is

plain that the profit figui'cs which result are incorrect
by the amount of the variation from standard costs

which has occurred within the month in question.
Therefore, in order to secure the actual profits some
means must be found to work these variations from
standard through the inventory accounts and finally

into the cost of sales figures.

First, in these variations might be considered mate-
rial variations which were explained somewhat briefly
in another article.^ It has been pointed out that
standard material costs are made up of material costs
which liave been figured at an arbitrary standard and
are kept there throughout the period.

It is impossible to expect that there will be no varia-
tion from the material standards which have been set
U|) as there is more or le.ss variation in the prices paid
for materials each time they are purcha.sed. In .some
ca.ses, as in a plant using ordinary materials such as
gray iron ca.stings, bra.ss castings, steel forgings, sheet
and bar steel, brass, copper, etc., the variations from
month to montli, or over a period of a year, for that
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matter, are not usually very great, varying over a

period of several months not more than 2 per cent or

3 per cent. If material costs can be secured which are

97 or 98 per cent correct, there is not much fault to

be found with the method of costing.

When invoices for materials are paid, they are

charged against the various rough stores accounts at

the invoice price. After making a distribution of each

invoice and charging the various inventory accounts

with the amounts jDaid, it will, as intimated, be found
that the charges made against the rough stores inven-

tory have really been made at actual cost, whereas the

cost of the same material has been figured in the fac-

tory cash at an arbitrary standard which may or maj'

not be the actual cost. As the inventory accounts are

cleared by means of cost of sales, it follows that the

inventory has been charged at actual cost and is being

reduced on a standard cost basis. An adjustment is

therefore necessary to take up any variations between

standard cost and actual cost and keep the inventory

account in proper balance. For instance, if the pur-

chase of raw material during the month has amounted
to $100,000 actual cost, and the standard cost of this

same material is $97,500, it is necessarj' to adjust the

inventory by $2500 in order to keep it on a standard

cost basis.

The amount of the adjustment on each item is de-

termined at the time it passes through the perpetual

inventory records maintained in the cost department,

and these differences are kept in the form of a plus

and minus variation, that is: if material is purchased
at a less cost than standard, it is shown as a plus

variation; if purchased at a figure liigher than the

standard, it is entered on the variation sheet as a

minus. At the end of the month, the plus and minus
items are totaled and the net result obtained. If. for

instance, it is found that the variation from standard

has amounted to a plus $2500, it means that the in-

ventory must be increased by $2500 to bring it up to

a point equivalent to the standard which has been

used in the cost.

This plus variation also indicates that the standard
wliich has been set up is higher than actual cost, and
inasmuch as the standard cost has been used in the

cost of sales figures, and the inventories reduced ac-

cordingl}', it is necessary to carry the material varia-

tions on to the factoi'v ledger as a debit to rough stores

inventory and a credit to the general ledger. These
variations when received by the general ledger book-

keeper will be debited to Factory Ledger account and
credited to cost of sales. By this transaction, the In-

ventory account is placed on the basis of standard

cost, and the cost of sales which has been figured too

high is reduced to the actual cost basis by the reduc-

tion indicated bv the variation.

Labor Variations fl
Another variation which must be taken into consid-

eration is the labor variation. As has been said, the

only variation from the labor standard is when an

operator fails to make premium, and the attention

of those in the cost department is devoted to securing

labor variation costs rather than actually to compiling
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costs. This is accomplished by taking the premium time

tickets turned in by the operators and sorting out tlie

losses.

If a man has lost one hour on a job, he has been
paid for one liour's time more than was calculated

in the standard costs. Therefore, if he had an hourly
rate of 60 cents per hr., he has lost for the company
60 cents over what it had determined upon as standard
and which was used in the costing. These variations

are accumulated from day to da.v and at the end of

the month are totaled and the labor variation thus
determined.

It was shown that in compiling the standard cost,

a standard departmental wage average was used on
the different operations to determine the standard
labor costs. In practice this will likely vary from
month to month due to the fact that new employees are

being engaged, old ones leaving, and advances in pay
being granted, all of which will slightly affect the

standard departmental wage average. Tliis variation

is determined by taking the total number of productive
hours operated in a given department in a given
month, and multiplying this first by the average rate

used in the standard cost and then by the actual

average productive wage rate. The difference between
these two results gives the labor variation from this

source. This, together with the losses on premium,
determines the amount of labor variation from standard
during the month. When working on a 100 per cent pre-

mium plan this will invariably show as a labor lo.ss or a

loss from standard, inasmuch as there is no opportunity
for labor costs to be decreased. This is due to the

fact that an operator is paid everything which he saves

over a given time standard, and the labor costs do
not vary. It is true that the departmental wage
balance may show a gain, but in pi;actice such gains
are always offset by the labor losses.

Treatment of the Labor Variation

. The labor variation is handled in the factory ledger
under the same account as is the productive paj'-roll

which would probably be the Work-In-Process account
or Finished Stock account if both are maintained. If

a labor loss has been incurred, it indicates that the
standard labor cost used in the cost figures has not
been high enough, and that the cost usod in the cost

of sales has been too low by the amount of the labor

variation.

The work-in-process inventory is reduced by flio

standard cost of sales, and if the cost of sales used
was too low, it will not reduce the inventorv' sufficiently

to place it on an actual cost basis. Pay-roll has been
charged into the Work-in-Process account at an actual
cost figure and in taking labor cost out of the inven-
tory by means of standard cost, which is different

from actual, it leaves an unaccounted balance in the
inventory.

In operating a factory ledger on the standard cost
basis it is necessary to keep the perpetual inventory
figures on a standard basis. Since the inventory has
been charged with pay-roll whicli is higher than stand-
ard cost, it is necessary finally to reduce the inventory
by the amount of the labor variation in order to put

the inventory on a standard cost basis. With this in

mind, it is necessary to bring the labor variation on
to the factory ledger as a credit to work-in-process in-

ventory, and a charge against the General Ledger
account. These variations when carried to the general
ledger are u.sed as a credit to the Factory Ledger
account and a charge against cost of sales.

Overhead Variations

The next element of variation which occurs through
the use of standard cost is that of burden, due to

using a standard rate of overhead. This has been
used for a number of years, as many accountants, rec-

ognizing tiie limitations of using actual overhead in

the costs, have used a fixed overhead rate which is the
same thing as the standard rate of overhead u.sed in

standard cost. The variation from this source is

termed "over- or underabsorbed burden".
Inasmuch as the figures for standard overhead have

been carried into the completed standard costs and
these standard costs used to compile the monthly cost

of sales, the cost of sales is incorrect by the amount
of over- or underabsorbed burden. This is also true
when operating a factory ledger where the inventorj'

is reduced by the cost of sales. The inventory is built

up from actual expenditures made for the Inventory
account and the costs which reduce the inventory must
be on the same basis as the costs which built it up.

In order to make this building-up and decreasing
process equal, it is necessary to adjust the Inventory
account monthly. If the final figure on burden at

the end of the month has shown an underabsorbed
figure, it means that the standard cost charged into

the inventory was too low and the inventorj- mn.3t then
be arbitrarily redixced by the amount of this under-
absorbed burden and the general ledger be debited.

This entry when reaching the general ledger cierk, is

handled as a credit to the factory ledger and debited
to cost of sales. Through this means, cost of sales is

increased to a point which puts it on a basis of real

cost and permits the actual profit for the month to be
obtained.

The method of taking care of variations from
standard cost described above may seem complicated.
This is particularly true in the case of material varia-
tions and labor variations. Overhead has been handled
in this way for .so long that accountants are familiar
with it, and if they will simply consider the varia-

tions from standard on material and labor is really

over- or underabsorbed material and labor costs, and
is handled exactly as is over- or underabsorbed over-
head, it .should tend to simplify the matter.

Control of Costs—Weekly Labor Analysis

The control of costs through standard cost has been
discus.sed to some extent in other articles, as in the

case of the daily labor reports which show exactly
what each operator is doing each day ; what he made
or lost in premium on each day.

Another report which is of interest in showing how
labor may be controlled, is a weekly labor analysis

such as shown in Table 2. In this report which is



186 IVIanagement and Administration Vol. 7, No. 2

sent to the factory manager and to any other.s in-

terested, is given the showing for each productive

department for the week, as well as totals for the plant

as a whole. Under the first column which is "Set-

Up-Time," is indicated the amount of time spent by

the operators in setting up the various jobs which they

are running. Inasmuch as the setting up of the

various jobs is not included in the premium rate, and

is a day-work operation, it is necessary that the fore-

man be informed not only daily, but at the end of the

week, how much his set-up time amounts to.

The next column, "Indirect Hours," shows super-

vision, repairs to the product, tools, machinery, etc.

The next column, "Day-Work Hours," shows the

amount of time spent on so-called day-work operations,

or in other words, the time spent on productive opera-

tions on which a premium time has not been estab-

lished. It is in this column that the time-study depart-

ment is particularly interested inasmuch as it is an

object to keep as great a percentage of hours on

premium as is possible.

Under the next heading. "Time Allowed," is shown

the premium time allowed on the various operations

which have been worked on premium during the week.

The next column shows "Time Taken" on these

premium operations, and by subtracting one from the

other, it indicates the amount of time gained by the

operators of that department.

The next column shows the "Total Productive

Hours." which is obtained by adding the day-work

hours and the time taken on premium operations.

The next column shows "Indirect Hours" which is

a total of the set-up time and indirect labor.

The "Premium Rate" of the next column is deter-

mined by dividing the time taken by the time allowed,

and indicates the per cent gained over standard, or

TABLE 2. WEEKLY LABOR ANALYSIS. WEEK ENDING NOVEMBER 24. 1923



Fiber Shipping Case Economies
Important Features of Value to Every Industrial Plant

15y WILLIAM A. \ (JLLMKK
Sales Promotion Manager, Robert Gair Company

PERHAPS the outstanding superiority of Amer-
ican business over older countries has been in

the im])rov('inpnt of distribution motliods. The
turn toward paci<ag:c merchandising wliidi had its

real inception in 1897, while increasing the greater

public demand for branded goods, also resulted in so

much greater facility of distribution that the two
forces acted together in spreading the sale of all

manner of pro(hu-ts. Of cdurse. the wide spread of

5W2^aMi
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The shipper is concerned with but two primary prob-

lems. What packing can he use to deliver his goods

in satisfactory condition, and what will be the least

expensive container, both from the point of view of

cost and packing expenses? No claim has been made
by fiber box manufacturers to the universal suitability

of their products for all shipments. In the fields, how-

ever, where such cases have become the standard of

shipping practice, as well as where they are rapidly

becoming established, they have a demonstrable su-

periority, and occasion very significant savings. It

is our purpose to point these out categorically and give

certain characteristic instances.

First of all, a word will be given upon the recent

developments in research to establish manufacturing
standards and the methods of testing containers for

their suitability to stand the stresses and strain of trans-

continental shipping.

When the fiber case passed beyond the experimental

stage and its general use in transportation was ex-

tended, it became subject to the regulation of the Classi-

fication Committees of the Interstate Commerce Com-
mission. Two types of boxes had sprung into use:

One was the corrugated case made of two "jute liners"

separated by a thin sheet of strawboard fluted or cor-

rugated. Strawboard has great resiliency and with

study, the proper angle of corrugation was arrived

at. A cross-section of this board shows two tough

Fiii. :i A Sealer kok Fidku C.i.sES

pieces of fiber-board held apart by a row of arches

working exactly as the truss in bridge construction, to

provide the maximum amount of support with the min-

imum amount of material. Due, then, to the mate-

rial and the construction, a sheet of corrugated board
has great resiliency and acts as a shock absorber to

blows received in transit.

Solid fiber cases use the same "liners" of fiber-

board or pulpboard, combining them by pasting to

several plies of chipboard, which makes a solid filling

in place of the corrugated strawboard. This laminated

paper construction, as it is treated by the manufac-
turer, makes a particularly tough and leathery box

strongly resistant to puncture from contact with sharp

corners.

Rule 41 of the Consolidated Freight Classification

prescribes the .specifications of material to which the

manufacturers must conform in making fiber boxes.

Liners of definitely prescribed thickness must be used

in each of the standard grades of fiber cases. The re-

sistance of the combined board must show a certain

minimum bursting test of a definite number of pounds
pressure to the square inch for each type of material

used. There are also dimension and weight limits

stated for boxes of each grade of board. Each box-

maker puts his certification stamp upon each box to

show that these regulations have been complied with.

It must not be suppo.sed that the certification means
that all boxes are therefore uniform ; conscientious box-

makers manufacture goods considerably in excess of

the minimum requirements.

Standardization of Packing

The chief reason for touching upon this phase of

the subject is to point out that the fiber package is

subject to a definite amount of standardization. It is

made of materials which can be controlled to almost

negligible variability. Hence when the right size and
shape of package have been determined upon, it can

be expected that the future supplies will be uniformly

satisfactory. It is, of eour.se, impossible to control

native, elementary manufactured products, such as

lumber, to anything like the same degree of consis-

tency ; hence certain tests for standards show a much
wider variation in wood boxes and prediction cannot

be made with the same expectation of constant per-

formance.

Having a raw material which can be kept within

standards of scientific exactness, and manufacturing

it into boxes under controlled standardized processes,

there was need of testing methods which did more than

check the material used in containers. Soraetliing had

to be found which could test their utility function and
their performance prior to the actual risk of shipment.

The so-called United States government model drum-
tester has accomplished this, so that now the suit-

ability of fiber boxes for the individual needs of

shippers can be developed through research, and, par-

ticularly important, the most serviceable interior pack-

ing can be judged through comparative experimenta-

tion. The first machine of this sort was devised by

J. A. Newlin, who was in charge of the Forest Prod-

ucts Tests at the Madison Laboratories of the United

States Forest Service. He conceived the idea for test-

ing the strength of wooden containers of various types

of construction, types of wood, and tliickness, and also

to test the holding power of nails. On each of the

six sides of the hollow drum, which forms the drum-
tester, cleats or battens are nailed. As a result of

experimentation, the.se are so placed that they hold the

box, as the drum revolves, until it falls first on one

corner, edge, and side, and then on another in sequence,

the drum automatically duplicating all po.ssible shocks

that a package may have in transportation. After the

drum was installed at the Forest Products Labora-

tory, it was adopted by several large users of pack-

ages and one or two manufacturers of cases. These

were adopted some time in 1919. In many cases where

drum tests have been made, sample actual shipments

of similar packing were also made. This check has
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lieen given by almost every owner of a drum-tester;

and actual use substantiates the reliability of the

laboratory test.

Having endeavored to sketch the theory and devel-

opment of fiber cases, let us take up the discussion

of fiber case economies which have been established

through their use. In a loose acceptance of the terms
the}' fall into two classes of savings over earlier methods
of boxing—savings in distribution and savings in pro-
duction. Under the first heading is the primary saving
of investment in shipping material. Fiber cases are
considerably less expensive than wood. Box for box,

depending upon size and construction there is a reduc-
tion of first cost often aggregating 50 per cent. The
second saving is in freight. Fiber cases weigli from
50 to 75 per cent less than wood, the variation depend-
ing chiefly upon size. This produces a cumulative
saving that appears at three stages in the sequence
of transportation. The first reduction is in the haul
from box manufacturer to the packer's plant. Fiber
boxes average from 8,000 to 10,000 to a car, can be
loaded to fill the space entirely, and make a weight
saving on each shipment that is considerably worth
while. Since, as a rule, the big fiber box manufac-
turers are located near the market they serve, there
is in many instances a reduction in length of haulage
over that required to ship box lumber from the wood-
working base—usually placed near tiie forest regions
and away from manufacturing centers.

'V^hen the packer's product is shipped to his whole-
saler's distributing point, this freight-weight-saving is

again operative; so also for the third time, from the
jobber to the retailer. This triple saving can result
in commodity selling prices materially lower than are
possible with wood cases, a verj- helpful thing on such
highly competitive markets as exist today.
The second class of savings, which we have called

production savings, occurs in facilitating the flow of
manufacturing processes in the economy of handling
and in the reduction of overhead. Corrugated and

fiber cases are complete units in themselves. They
come in bundles which are very easily loaded on
trains, unloaded at manufacturers' plant.s, and stored
flat. See Fig. 1. In the space required to store 10
complete wooden boxes, a hundred knocked-down fiber

cases may be placed.

Co-ordinating Speed of Production and Packing

There is another phase of this space-saving, which
has to do with the processes of assembling. Even
though the components of a wood box are in the form
of shooks, some sort of carpenter shop is required to

make the best economy of the material. There is

always a certain amount of noise and confusion, which
makes it necessary to have this last stage of the pro-
duction process somewhat removed from the final oper-
ations of packing individual cartons, bottles, and the
like. As has been previously indicated, one of the
significant advances in package business is the remark-
able development of automatic packing machinery.
Unit containers are filled, sealed, weighed, and set up
automatically with the use of minimum personnel and
exceeding precision, at high speed. In order not too
greatly to extend the area of the packing-room, there
has been a problem in many industries to keep the pack-
ing of shipping cases up to the production speed of
deliver}- at tiie end of automatic machines. Fiber
containers, being complete unit.s, can be packed at these
machines, sealed, and delivered by the simple gravity
or other form of traveling conveyors to the loading
platforms and into the cars. See Fig. 2.

The .savings incidental to the u.se of corrugated and
fiber shipments are all greatly demonstrable in the
individual experience of each user. There are gen-
eral economic features, however, which, though no dollar
and cents value may be placed upon tliem. nevertheless
are just as important. By its smooth construction,
having no rough edge-s, projecting points or wire bind-
ing, the fiber case is ver}- easily lifted and handled.
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Perhaps one of the most significant large-scale in-

vestigations of fiber in use that has been conducted

by the government vras a test shipment of canned

goods which was conducted by the Commissary De-

partment during the war. These cases were forwarded

from America through the various rehandlings neces-

sary to reach the base army depots. The investigator

who accompanied the shipment noticed that at each

stage, no matter what the character of the freight

handler, he instinctively laid aside his baling hook

when he came to the fiber part of the shipment. Recog-

nizing the fact that he was free from personal injury

in lifting the cases he used the extra care which is an

outgrowth of his feeling of security. With the wood
boxes, the instinct to protect his hands made the bale

hook desirable and a consequent damage to the con-

tents resulted. The repetition of this fact at each stage

in the progress was definitely impressed on the mind
of the investigator. The smaller, more compact units

generally found in corrugated and fiber shipments also

do away with much of the destruction that often occurs

with boxes that are difficult to lift and hard to load. A
rough, poorly-printed, nail-exposed package inspires

a certain amount oi animosity on the part of the

handler, which induces baggage smashing.

An examination of accidents in the handling and
nailing of wood boxes shows that they form a large

share in industrial injuries. This is certainly a charge

on industry, no matter whether it be taken care of by
employees' liability insurance or not.

A word might also be said upon the question of

pilferage. Study reveals the fact that most cases of

pilferage occur where the damage may be concealed

and the contents of a box removed without revealing

theft. It is a considerable advantage of corrugated

and fiber shipments that their fashion of sealing makes
it practically impossible, if they are properly sealed,

to get at the contents without damaging the case.

Machinery for Making Packing

Perhaps a word will be of interest on the automatic
or semiautomatic equipment devised to make the pack-

ing of corrugated and solid fiber containers work with

least effort and expense and the maximum amount of

security. As has been said before, the packing-room
in the average industrial plant where wooden cases

were used for shipment, was formerly located at a dis-

tance from the machines due to the space required
for the assembling of bulky, set-up boxes and the

equipment necessary to fill them and close Ihem. ]Most

fiber containers are sealed with silicate of soda—due
to the ease of its use, the added strength given cases

so sealed, as well as its low cost—and many .semiauto-

matic devices have been prepared. "Where there is not

considerable output, various auxiliary helps have been
constructed to seal the bottoms of cases and pres.ses

to hold the tops in place, giving sufficient time to allow

the silicate to set. Several manufacturers of sealing

equipment have devised machinery, some illustrated in

Figs. 3 and 4. which increases the usefulness of fiber

cases.

Sealing machines are placed close to the point where
packages are automatically delivered. This type of

sealing machine is simple in construction and is easily

operated by one male or female operator who seals

both ends of the loaded container in one operation.

Perfect adhesion is secured by the application of in-

stant pressure to both ends of the container and to

the top of the container, which is always the hardest

end to seal. The pressure is obtained by means of a

series of spring-pressed rollers exerting pressure

through a flexible belt, which furnishes a yielding, yet

constant pressure over the entire area of the top of

Fig. 5 The Stukage of J^'illld CaoEo ELiAUNAita WasTE Room

the container and within the side walls. As the con-

tainer enters the machine, it automatically starts a

motor which operates the top and bottom belt, and

these in turn draw the box under compression where it

is held until the next container is prepared and like-

wise passed into the machine.

JMachines have also been devised to apply lateral

pressure against the outside flaps on the top and bottom

of the container, thereby insuring the close jointure of

flaps at the center, which is so necessary to a well-

sealed container.

The labor-saving by the use of a sealing machine is

quite apparent when one considers that all the work

of sealing can be done by one operator, whereas it for-

merly required several to seal first one end and then

the other end. Again, excessive handling is eliminated

because the containers move away from the end of the

packaging machine where they have been loaded, to the

operator placed nearby who seals both ends of the

container. They then start to travel away from that

point and as tlicy leave the end of the sp;iling ma-

chine, can be conveyed by belt or other conveyor to

a loading platform or storage space provided in a dis-

tant part of the plant, without further handling or

attention. See Fig. 5. This makes for conservation

of space and permits the sealing operation to be done

adjacent to the jKickaging maciiinory, wliich results

in a continuous operation of packaging and load-

ing. Operation speed is from 100 to 200 containers

per hour according to the size of the case and its

weight.

In small plants with a production of a few hundred

filled containers per day a combination work table

and sealing machine is provided which permits the

operator to do her own packing and sealing. Larger
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machines in graded sizes take care of larger outputs

up to any required quantity per day, the size of the

machine dependin*^ chiefly upon the len<jth of the con-

tainer and the output per hour. Such equipment as

this, tlierefore, is productive of operation economies,

and permits the substitution of laborers for the much
more highly paid class of artisan needed for carpenter

and wood b()X assembling work.

Where and in what manner can the purposive man-
ager look for the incidental savings that accrue from
the use of fiber cases? Perhaps a few concrete exam-
ples may offer suggestions.

Demonstration of Best Design

Fletcher's Castoria, a liquid in panel glass bottles,

had been packed in wooden boxes of a superior grade,

the dimensions of which were IS^^g ^ 14^4 ^ 6% in.

These boxes weighed about 4 lb. emptj' and cost at

the market price then obtaining about 23 cents. Each
bottle was inserted in a combination of carton and
wrapper, and six cartons of twelve bottles each were
packed in the case, making a net weight of 38 lb. For
experimentation, to demonstrate the best design of case,

two styles of corrugated containers were made up. Both
of these were composed of 200-test board with the inii-ir

cartons separated by corrugated partitions. One of

these was so designed as to use the minimum amount
of board. In this case the inner flaps did not quite

meet. This, therefore, under the stipulation of the

classification regulations needed top and bottom pads.

The other was designed to have all flaps meet, and there-

fore needed no extra padding, under the rules.

These containers were tried out in competition in

the United States Government ilodel revolving drum-
tester, which demonstrated that either style of cor-

rugated box stood more drops than the wood box and
therefore since the cost was materially lower, the case

with meeting flaps was adopted and has proved satis-

factory in use. The economies discussed above, in ref-

erence to the facilitation of the flow of prodnotinn

operations from tlie automatic filling machines were

made use of by tiie purchase of sealing equipment.

The absolute savings show as follows: First cost, a

saving of 6V4 cent-s a box or about 28 per cent. Freight

—wooden box, gross weight, 42 lb. 10 oz. ; corrugated

box plus partitions 40 lb. 13 oz., a net saving of 1 lb.

3 oz., or 4^-2 per cent of tlic weight. These are sig-

nificant figures when one considers tiiat they are to be

multiplied by hunrlreds of thousands. See Fig. 6.

Another concrete instance is revealed in a test of

containers for a 25 lb. can of shredded cocoanut, one

of the products of the Franklin Baker Company. Con-

tainers of 0.100 solid fiber and 27.5.16 test corrugated

fiber were designed and tested with the wooden box

then in use. It is well here to state that the drum
is revolved until the package being tested splits or

breaks open, the number of revolutions being tallied

until this occurs. The average result showed wood 128

drops; solid 120; corrugated 458. The corrugated

case which was adopted permitted a weight saving of

7I0 lb. per case, a little over 20 per cent. The saving

in cargo space in this instance, taking the outside dimen-

sions of wood and corrugated containers, was 220

cu. in. or 8 per cent. See Fig. 7.

Corrugated Containers

A further characteristic case appears in the box de-

signed for a maker of phonograph records. There are

five sizes of containers in this instance, the wood boxes

carrying five different units of records varying in num-
ber from 400 to 100. These cases were made of wood
.shooks assembled in the plant. The engineer of the

fiber box manufacturer recommended one standard

iMnitainer to substitute for these five sizes. It was to

carry 100 records packed in units of 10. A variety

of the severest tests both in the drum and in actual

usage demonstrated the satisfactory carrying capacity

of the corrugated case, and a comparison of the weight

and cost savings appear in the following schedule based

upon a unit of 22.000 ca.ses:

1'
.

' .\ LO-Ml'LETK CONVKVOR SYSTEM FOR P.\CKIXO AND SeaLIXO C.VSES OP C.\STORIA
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Box A ...

Box B 0.67

WOOD COBKVGATED
Initial Cost Tare Weight Initial Cost Tare Weight

...$0.8S 2.5 lbs. $0,125 2.5 lbs.

Box
Box
Box

0.67
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faces from scratches. With the shipping method then

n^cd. serious losses were found to exist which were

results of improper protective packing. Tlie new fiber

box, substituted for the old method, made it possible

to obviate the injury to surface enamel and to put the

beds up in a well-printed fiber container which had
considerable advertising value. The elimination of

claims and damages, which were not chargeable to the

carriers, meant a considerable saving. Figs. 9 and 1"

al.so illustrate instances where fiber cases mean safe

delivery of contents.

The facility with which corrugated and fiber cases

may be printed in attractive colors and easily recog-

nized names and brands fits them for use in the cam-
paign which transjiortation companies have been con-

ducting for a long while to eliminate the great losses

of shipments due to the improper marking of containers.

The importance of standardization within industries

and individual manufacturing institutions has been
'lallenging government attention. The fiber case pro-

ves much opportunity for realizing the economies
liicli fall under this head. Strangely enough, for all

ir advancement, precedent in the form of illogical

Mde habits is one of the biggest obstacles to the

iiii'vemcnt of considerable economics. In certain in-

istries tlie arbitrary unit case shipment is, we shall say
r argument's sake, 50 lb. packages. There is a refusal

>" change, even though a 48 lb. unit better comports
with a square fiber case. "Because the dealers have
always had it that way," is the excuse. Certain other
industries have miscellaneous standards and packers

fuse to change because their bookkeeping system
ivould have to be changed.
A very significant example of standardization in

packages which lias accomplished saving beyond es-

timation is the case of the canners. Cans, labels, and
shipping cases have been limited to a few definitely

determined standards uniform for the whole industry.
This permits the manufacturer to stock the material
and make a manufacturing saving on standard quan-
tity runs. - It saves the smaller canner money by per-
mitting him quantity price through buyers' clubs. Be-

liU. Oi»^iD..r.

S.vTE Case

yond all this, the uniformity of manufacture and the

recognized requirements result in establishing a market

price upon packing materials. This diminishes the

likelihood of erratic price fluctuations. There are other

irreat industries where similar good work can be done.

In the case of individual houses where many items

till up the line these same principles applicable to whole

indu.stries also obtain. One pharmaceutical house has

added a large number of products in collapsible tubes

to its line in the last decade. Whether because of the

design or because of lack of central control, each differs

.slightly from its fellow by some small fraction of an

ineli in dimension. This means cartons all of different

size, and a different size of shipping case for each prod-

uct. Slight change would permit using one size of con-

tainer for all products. Beside the cost saving, this

would mean many advantages in stockroom handling

and facility of inventory. Another company which
has an affiliated line of products has carefully revised

all containers and no new item is added without con-

sideration of the whole list. One shipping case is so

designed that by the proper use of partitions it serves

for both bottles and cartons. This means a consider-

ai)le cut in the packing bill. A similar opportunity is

open to coffee and tea packers who follow one leading

distributor. This company, instead of a random selec-

tion of one-half and quarter lb. units, made the pro-

portion of the lesser boxes in such relation to the

greater, that the regular shipping case could carry
botii pounds, halves, and quarters, and an assortment.

It is not possible in the space of this article to do
more than hint at salient features of fiber case econ-

omies. It is hoped, however, that some features of the

subject will provide food for thought and investiga-

tion. Under such competition as exists today it is often

the small item of eliminated waste that makes for su-

premacy in any given market. It is hoped that we have

pointed out how thoughtful activity in the fiber case

industry has resulted in demonstrating in a. rapidly

increasing field that fiber cases effectually perform this

primary function of delivering goods safely and free

from loss; secondly that with the advantage of being

a manufactured product, all the materials of which are

subject to control and standardization, they can be so

designed to do this at the least possible cost.
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Planning- Purchases to Fit Production

DAYS wei-e being lost here and there—in some cases

even weeks—in getting our raw material on the

job. If the material was in our storeroom we had no
difficulty, for then we needed only to call a hand-truck.

The greatest difficulties were caused by materials that

had not yet arrived at our plant from the factory where
they were made. Should not these vendors and their

factories give us better co-operation? "Was there not
some way to make them nearly as dependable as our own
storeroom ? True, they are outside firms not under our
ownership nor control. In the big economic scheme of

things, however, they are an important link in the same
chain of production of which we are another important
link. Such plants may be hundreds of miles away, yet
are in effect, parts of our plant.

We did not believe in "shopping" for the materials

of which we used a great deal. We kept our eyes and
ears open, but we needed to establish dependable
sources of raw material with channels continually open
from them to us. We realized that we did not know
enough about our sources of supply. At least, we had
not used our knowledge to the maximum, so we set

about to remedy this lack.

Schedules which co-ordinate purchases and produc-
tion have effected savings at points where every man-
ager knows the opportunity for savings exists. There
is no need to rehearse the elements of waste and cost

that lie in lack of material. Every factory executive

knows them—postponement of the starting of a job;

disorganization of production plans, or impossibility of

making good plans; discontent of workers; increased

overhead of supervision from last-minute change of

plans; tying up working capital in a supply of parts

but with one essential part missing; and so on. The
material schedule is not perfect, and never will be, but
we have saved many delays and much expense by mak-
ing the purchase planner a middleman linking together

the production department and the sources of materials.

Study of Facilities of Each Factory

Our supervisor of stores made a trip to each factory

from which we were likely to receive repeated ship-

ments. The first trips were so productive of good re-

sults that they are now a matter of course.

The supervisor makes a study of the facilities of

every factory, the size and daily capacity of each ma-
chine, the schedule on which material usually moves
from process to process, how much that schedule can be
speeded up by planning, how the other factory in its

turn gets its own raw materials, and any other circum-

stances that are likely to affect the stream of material

to us. Such a trip is easily arranged at the time when
the source factory is endeavoring to close a contract.

The resulting data are arranged in tabular form and
kept permanently in the stores supervisor's desk for

ready reference.

Thereafter, when about to place a big order with this

vendor, we inquire which of his hammers or machines
are to be used in making the order. The source factory

needs these data for its Index Number

own intelligent plan- 658.78 Materials control

ning, and has no objec-

tion to giving us the information. Then our material

planning department lays out a 31-day diagram of the

vendor's factory operations just as if his factory were a

department in our own plant. This diagram records

down the left-hand side the reference numbers of the

drop-hammers or other production units of the source

factory, sometimes using the vendor's own serial num-
bers and sometimes using original numbers.

Suppose we order 16,000 forgings to be made accord-
'

ing to our blue-print No. 5,237. The vendor tells us

that his hammer No. 4 will be assigned to the work.

We mark in the proper date square opposite hammer
No. 4, "16,000—5,237". Our records of his plant tell

us that this is a 2000 lb. hammer of the right sort for

that work, and that the daily capacity of the hammer is

4,000 of these pieces. So the hammer will need four

days to do the 16,000. A wavy line in black ink is

drawn over the four daily spaces next preceding the

agreed shipping date. Thus the purchase planner
knows when manufacture of the material should start.

Daily Production Report

The vendor—in this case the forging manufacturer

—

sends us a daily report of production of all our orders,

specifying after each quantity the reference number of

the order, the blue-print number of our drawing or his,-

and anything else necessary to enable us to identify the

material and the order in case we have more than one

order in his shop at the same time. He needs these

figures himself, and they are a great help to us.

We transfer his figures to our own diagram of his

production of the order, paralleling our wa\y lines in

the four-day space with green lines to indicate how far

this material has been manufactured. We can tell

whether the agreed schedule is being lived up to.

If he does not report the starting of an order, we
send him a query. Thus we correct the delay before it

is too late to get the work back to its original schedule.

The vendor's progress report of manufacture con-

lains a space to record the steel on hand at the source

factory for making our order. In some cases it is wi.se

for us to know not only that the vendor's factory has

the will to make our order, but that it has the steel to

make it with, otherwise his factory, his machines, and
his promises would be of no avail to us. He co-operates

with us by reporting the steel he has .set aside for us.

This procedure saves us many costly delays in start-

ing our own production. It saves maintaining large

quantities of 9 finished parts awaiting the arrival of

the remaining part of a 10-part assembly. Once our

only insurance against .such part shortage was to order

everything several months ahead and store it in our

plant. This method took space, and tied up a great

deal of working capital. Co-operative planning with

the vendor shortens this period and releases a corre-

sponding amount of caj)ital for useful application.

I



Pricing Policy in Relation to Financial Control

"Tuning up General Motors"—Article Two

By DONALDSON BROWN
Vice-President, General Motors Corporatiori

THE problem of modern industrial management
holds two aspects, quite separate and distinct in

basic character. On the one hand lie the gov-

erning considerations of return on investment and pro-

tection of capital employed ; on the other, the correlated

considerations of operating procedure and detail. In

the broad sense the interests of

capital are represented bj' a board

of directors and such subcom-

mittees as may be constituted

having jurisdiction over policies;

while authority and responsi-

bility for operating results are

lodged with executive officers and
subordinate departments.

Sound policies must be founded
upon a knowledge of the nature

and characteristics of the indi-

vidual business, and the point of

view of the executive in actual

contact with the operating neces-

sities and difficulties is essential.

Intimacy with the daily operating

problems leads to intelligent de-

cisions of policy, and thus it is

that organization often takes the

form of committee management, where questions of

policy are dealt with by the board of directors or a

representative committee comprised of- departmental
executives. This form of management possesses the

attribute that the departmental executive is called upon
to administer policies in the formulation of which he
has had a direct voice, and may be said theoretically

to afford the maximum of opportunity for the co-

ordination of the two aspects of management. Prac-
tically, however, it always renders more difficult the
differentiation between questions of policy and oper-
ating procedure. Policies should be dealt with from
iin impartial understanding of the operating aspect,

and in the exercise of the dual function it is difficult

for the individual to divorce himself from the de-

partmental viewpoint.

Questions of policy merge themselves with questions
of operating procedure so that frequentlj- it is difficult

to disa.ssociate the two. In a moderate-sized business
where ownership and management are identical, and
where the departmental executives are in actual contact
with the detail operating problems, there may even
be no conscious segregation of the broad questions of
policy. Decisions are made for executive action which
involve a composite consideration of all of the elements

In this significant article is out-

lined a method of price analysis

which, though resting upon a theo-

retical basis, is wholly practical.

General Motors' theory of pricing

has this definite objective: to gain,

over a protracted period of time, a

margin of profit representing the

highest attainable return commen-

surate with capital turnover and

wholesome expansion, with ade-

quate regard to the economic con-

sequences of fluctuating volume.

involved, and the in- Index Number

terests of capital are 658.14 Financial control

served by direct control. 338.85 Price analysis

In modern industry,

however, where economies of manufacture and distribu-

tion are derived from large-scale operation, owner-

ship and management cannot be

identical. Capital is derived

from various sources and from
many stockholders identified only

to a limited extent with manage-
ment.

The magnitude and financial

strength of General Motors is

such that it is enabled to effect

great economy in manufacture
and distribution. Its organiza-

tion is designed so that these ad-

vantages may be enjoyed witliout

the sacrifice of co-ordinate control

so often experienced in big busi-

ness. The corporation comprises

a number of divisions which

manufacture and sell passenger

cars and commercial vehicles of

non-competitive classes, and nu-

merous divisions whose production of component parts

and accessories is sold both to General Motors divi-

sions and to outside automobile companies. Each divi-

sion is equipped with a self-contained organization

having complete jurisdiction over manufacture, sales,

and finance, subject to control from the central au-

thority. The ordinary, everjday questions of policy,

embodying even such important matters as production

schedules, inventory commitments, design of product,

and methods of distribution, are left ordinarily within

the consideration and decision of the divisions them-

selves, under certain general limitations, and in every

way the men on the firing line are inspired with a

sense of responsibility for results.

The central organization embraces talent in auto-

motive engineering and research, and experts dealing

with important problems of improved methods in manu-
facture and distribution, all of whom serve in a more
or less advisory capacity. Apart from these important

adjuncts, and certain necessary activities in finance

and accounting, law, and related matters, the central

organization deals almost exclusively with questions

of policy. The president is general manager of the

corporation in fact, but controls the operations by the

establishment of principles and the interpretation of

19.-
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policies, and refrains from entering into questions of

operating detail except in cases where the two are in-

separable. The executive and Finance Committees,
as active bodies subject to the board of directors, have
final jurisdiction over the entire business through the

enunciation of policies and by direct action in matters
involving essential points of policy.

This brief description of the character of organiza-

tion is given as illustrating the fact that the manage-
ment of General Motors is such as to afford a peculiarly

good opportunity for segregation of the broad ques-

tions of policy which are of fundamental concern in

the interests of the stockholders. One phase of the

problem lies in the direction of formulating policies

in such terms as to render them understandable, so

that they will actually govern executive action and at

the same time not hamper the exercise of initiative

on the part of those responsible for operations. It is

to this phase of the problem that the present discussion

is directed.

One of the most important necessities of policy has
to do with financial control. Expansion must be lim-

ited within the resources of capital, and in a corpora-
tion such as General Motors, the available capital must
be directed into channels that hold the greatest prom-
ise. Capital must be derived from undivided profits

or from the sale of securities, and the amount available
from the.se sources must be measured in the light of
its economic cost, with due regard to dividend income
to which the stockholders are entitled. General Motors
employs a very comprehensive scheme of forecasts of
the prospective earnings and capital position of the
corporation, to supply the basis of financial control.

Control of Capital by Forecast

Space does not permit the presentation of a com-
plete outline of the forecast scheme. A brief descrip-
tion is necessary, however, since it is through this that
the Finance and Executive Committees are kept in-

formed and thus enabled to exercise such control as

may be needed from time to time.

In December of every year, each division is re-

quired to present an outline of its view of probable
operations for the succeeding year, embodying esti-

mates of sales, earnings, and capital reqniremonts.
These outlines are in three forms, i. e. : "pe.ssimi.stic,"

representing a minimum expectation; "conservative,"
representing what is considered a likely condition, and
"optimistic," representing what the name implies,
with production and .sales capacity as a limitation.

Obviously in a business such as the automobile busi-

ness it is not possible to forecast conditions accurately
so far as twelve months ahead, and these annual com-
pilations are not accepted as a basis of commitments,
but, with due allowance for elements of error, they are
of valuable assistance in guiding the general plans
and policies of the corporation.

Definite forecasts are submitted monthly, on the
twentj'-fifth of each month, by each division, covering
the current month and the succeeding three months.
These forecasts cover sales and production each month,
and indicate the amount of investment at the end of
each month in plant, and working capital items, and

also outstanding inventory commitments. If these

forecasts are accepted they constitute authority for

each division, respectively, to proceed upon the manu-
facturing schedule and to make forward commitments
for materials up to the requirements of the forecast,

in the judgment of the division manager. Special au-

thority is required from the central office to cover any
commitment beyond the requirements of these authen-

ticated forecasts.

Forecasting and Price Policy

All forecasts, as submitted, are scrutinized by the

central office and compared with current and past per-

formance, attention of the proper officials being called

to any abnormalties or marked deviations from what
might be deemed a conservative sales expectation. Ex-
perience has led to the establishment of standards of

working capital requirements in relation to volume of

business and the forecasted investment in receivables

and inventory are carefully checked against such stand-

ards, allowance being made for seasonal fluctuations.

The tendencies of manufacturing costs and of selling

and administrative expenses are observed, and profits

are analyzed, with reference to the pricing policy laid

down as governing the operations of a given division^

It has already been said that the forecasts supply

the basis of financial control. The forecast, represent-

ing the deliberate plan of the corporation as applied

to a division, mu.st be based upon an accepted price

policy since the factor of sales expectation is neces-

sarily dependent upon the question of price. If the

division manager preparing his forecast is in full un-

derstanding of the corporation's price policy, he can

proceed intelligently. If not, he lacks the prime

requisite for formulating his expectation of sales

volume. Therefore at the heart of the problem of

financial control is the question of price; in fact, the

whole is inevitably so interwoven that a comprehensive

pricing policy must be an embodiment of a financial

policy.

The question of price is one necessarily involving

a great variety of considerations. While a specific

price as applied to a particular product at a given time

may be symbolic, it can never serve sufficiently as an

expression of policy. Borrowing a definition of

Webster '.s, there must be a manifestation of the "prin-

ciples on which any measure or course of action is

based, having regard to both the ends aimed at and
tlie measures used to arrive at them". Conditions are

changing continually, and there must be a common
under.standing of the principles embodying the cor-

poration's policy if the organization is to be alive to

any need which may arise for reconsideration of price.

To gain a price policy that is comprehensive and

understandable as a pollcjf, and not misunderstood as

a dictation of .tpecific price, requires a method founded

upon acceptable theory. The following is a descrip-

tion of a motliod of price analysis that has been found

to be adaptable to the situation of General Motors.

It is generally accepted that the lower the price

of a useful article the greater will be the demand for it.

A new industry, with a product which proves to be of

stable character, passes through a development period
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characterized by a deficiency in available supply as

compared with the latent possibilities of demand. This
deficiency results from limitations upon productive and
distributive cai)aeity imi)oscd by the adjudj^ed capital

hazard, the limitations of personnel experienced in

production and distribution, and the time which must
f^lapse before additional facilities can be provided.

So long as there is a deficiency of supply the nat-

ural tendency toward an equilibrium between supply
and demand will manifest itself by means of price, and
)ie possible scope of demand will not be satisfied until

the facilities of production and distribution and the
ability of the industrj' to expand in step with a con-

tinued normal growth of demand have reached a state

of balance, the point of stabilization.

Profit is, of course, a component of price. During
the period of development the excess over the ultimate
economic price will be reflected partly in excess costs,

because of insufficient knowledge of the art of pro-

duction and distribution, coupled with scarcity of ex-

perienced personnel; and partly in the profit margin,
because the final balancing between supply and demand
must manifest itself at that point.

Presuming a physical condition under which the
supply of a commodity is augmentable, any addition
to existing producing or distributing facilities re-

quiring extra capital is dependent upon an attainable

profit adjudged to be commensurate with hazard and
cost of capital required.

An acceptable theory of pricing must be to gain
over a protracted period of time a margin of profit

which represents the highest attainable return com-
mensurate with capital turnover and the enjoyment
of wholesome expansion, with adequate regard to the
economic consequences of fluctuating volume. Thus
the profit margin, translated into its salient char-
acierisiic rate of return on capital employed, is the
logical yardstick by which to gage the price of a com-
modity iciih regard to collateral circumstances affect-
ing supply and demand.
The considerations which follo":^ are consi.stent with

this theory, and although resting upon a theoretical
basis this method of price analj-sis is wholly practical.

Cost of Capital Fundamental Factor

Supply of a manufactured product is limited on
the one hand by the peculiar difficulties in the way
of enlarged production and distribution, such as scar-
city of raw material or labor, lack of diffused knowl-
ige of the art, restriction by patent rights or secret

processes, etc. These limitations will reflect them-
selves in price of the product through costs or profit
(or both) to an extent depending upon the degree
"f limitation. On the other hand, supply is limited by
ipital requirement. The method here advocated a.s-

sociatcs these limitations upon two .sides of an equa-
tion and recognizes the limitations upon the capital
side as fundamental.

If unlimited fresh capital could be had at a fixed
mterest cost, the pricing theory would be to set the
price at that point which would yield the highest
attainable volume so long as it be a.s,sured that each
succeeding increment of volume, resulting from price

influence, affords added profits in excess of the interest

cost of the added capital requirement. Stated an-
other way, if at a given price and volume the profit

margin is such as to yield a high rate of return on the
capital employed, and if volume is susceptible of in-

crease by price reduction, then a price reduction is

desirable, provided the added volume affords an in-

crease in aggregate profit in excess of the economic
cost of the additional capital requirement.

Factors Determining Rate of Return

A monopolistic industry, or an individual business
under peculiar circumstances, might maintain high
prices and enjoy a limited volume with very high
rate of return on capital, indefinitely, at the sacrifice

of wholesome expansion. Reduction of price might
broaden the scope of demand, and afford an enlarge-
ment of volume highly beneficial, even though the rate
of return on capital might be lower. The limiting
considerations are the economic cost of capital, the
ability to increase supply, and the extent to which
demand will be stimulated by price reduction.
Thus it is apparent that the object of management

is not necessarily the highest attainable rate of return
on capital, but rather the highest return consistent
with attainable volume, care being exercised to assure
profit with each increment of volume that will at least
equal the economic cost of additional capital required.
Therefore the fundamental consideration is the eco-
nomic cost of capital to the individual business.
As a matter of fact there is never an unlimited

supply of capital at a fixed interest cost, and the
economic cost of capital embraces the questions of cap-
ital position, availability of capital within the business
to meet the requirements of added volume, sources of
additional capital, and the position of the common
stockholders or proprietors as affected by their con-
tribution of an appropriate part of the capital em-
ployed, through retention of earnings or otherwise.

In the ab.sence of a governing policy, the pricing
of product is likely to be haphazard and inconsistent
with the primary considerations. In any event the
complexity of the problem is apparent, the elements
involved, while not all susceptible of exact analysis,
being present in fact. T'nless those elements are
considered in orderly form they are more than likely
to lose their relative significance.

Therefore there is always the need of a basic pricing
policy that is sufficiently definite and inclusive to
afford effective control, with its constituents sufficiently

separable to facilitate continued scrutiny, so that ne-
cessity for modification will be detected promptly. As
serving these essentials, a sound pricing policy must be
founded upon a clear conception of what misrht be im-
plied in the phrase economic return attainable upon
the capital required.

The average capital turnover of a manufacturing
business, apart from other considerations, varies ac-
cording to the degree of fluctuation in volume, which
condition is intensified by high proportionate fixed
investment. Facilities must be maintained to take
care of peak volume, and the farther the peak is re-
moved from the average volume the lower the average
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productivity of fixed facilities. With equivalent

average costs and price of product the average return

on capital employed in the case of one plant operating

at an average of 85 per cent of capacity will be greater

than in the case of an equivalent plant operating at

an average of 75 per cent of capacity. Either the

capacity of plant must be greater or the average

volume less in the latter case, and the productivity of

the capital correspondingly less.

In the case of two competing establishments situated

respectively as just cited the relative return attainable

upon capital will be affected directly by the conditions

named. Furthermore, so long as the return is greater

than the economic cost of capital, and demand may
be increased by price reduction, the rate of return that

is desirable to govern the pricing of product is qual-

ified by the question of capital turnover, even where

there is no competition or where the rate of capital

turnover is common throughout a competitive indus-

try. This is because at a given rate of return on

capital the percentage profit margin is indirectly pro-

portionate to the rate of capital turnover, and a wide

margin supplies a corresponding latitude for stimu-

lation of demand.
In other words, a reduction of 5 per cent in price

might have an equivalent stimulation upon demand,

but due to its proportion of the profit margin, the

resultant volume might in one case afford added

profit in excess of the economic cost of additional

capital requirement, while in another case of higher

capital turnover the added volume might afford no

added profit, or that which is less than the economic

cost of the additional capital requirement.

The rate of return attainable upon capital is inter-

locked with the question of capital turnover, and a

measure of the normal average capital turnover is

necessary in forming a conception of the economic

return attainable.

Pricing Policy Must Consider Average Return

While it is ordinarily recognized that return on

.

investment is the basis of a pricing policy, the usual

procedure lacks the complement of a systematic gage

as to the suitable variation of return in periods of

relatively high or low volume. Capital is not attracted,

except for speculative purposes, by a temporary oppor-

tunity for return, but by the promise of a suitable

ultimate average, coupled with the element of amor-

tization where permanency is not assured. With this

attribute recognized, it becomes obviously confusing to

treat with the pricing question upon a plane of capital

return in specific periods when, by the nature of things,

the basis must be changing continually through the

influences of fluctuating volume.

The adaptation of the basic pricing policy is much
more orderly if it is conceived and laid down as a

standard representing the average condition, and so

arranging its employment for price-fixing purposes that

a suitable variation in return on capital in transitory

periods is automatic. Therefore economic return at-

tainable, as used in this article, is the accepted stand-

ard which represents expectation on the basis of an
ultimate average condition. It should be vuider con-

tinual observation and should be modified to accord

with changes in fundamental conditions, but it does

not vary by fluctuations in volume of business.

Normal Average Rate of Plant Operation

The normal condition of any business of a stable

character affords continued growth in step with the

growth and increase of purchasing power of the commu-
nity served, coupled with the broadening influences upon
the scope of consumption arising from lowered prices

antl enlarged appreciation of the utilitj- of the com-

modity. Such growth cannot follow a straight line

curve, but is interrupted bj' conditions existing in

boom periods and periods of depression. If the trend

line could be exactly located it would represent a

normal average condition, but quantitatively it is

undergoing continual change, and possibly will at no
time coincide with actual volume over any considerable

period.

On the other hand, a fluctuating volume, at times

above and at times below the trend line, may be normal

at all times over a series of years, for volume may be

said to be normal if it is suitable in view of collateral

circumstances. Thus an effort to establish a definite

quantity volume as normal would be meaningless ex-

cept as of a given moment. Still the normal average

rate of plant operation is an essential in determining

average capital turnover, so it is necessary to estab-

lish a factor of some kind that is representative of a

normal average condition.

Plant Capacities and Pricing

If for a moment it be conceived possible to determine

the average volume trend line of a business projected

forward, and to predetermine the degree of fluctuation

above and below the average in the course of a busi-

ness cycle, it would follow that plant capacities would be

maintained on the basis of average demand, with an

allowable margin to take care of the excess in boom
periods. Plants would operate at the point of prac-

tical capacity in years of highest volume because the

demand in such periods would be recognized as peak

requirements not calling for additional capacity

margin. Any capacity in excess of the requirements

of the highest volume year would admittedly repre-

sent unnecessary investment upon which no return

could be enjoyed. The truth of the assertion is not de-

stroyed by the fact that conditions surrounding busi-

ness are not such as to admit the exact premise as a

practical matter. Capital invested in plant, if proved

unnecessary, is admittedly non-productive. If the con-

dition arise by reason of business uncertainties, and

is warranted on the score of prudent management, the

non-productive investment a.ssumes the character of

normal capital requirement. If it arise from the lack

of reasonable analysis and judgment of l)usiness condi-

tions it should be eliminated, in effect, from the cap-

ital upon which a pricing consideration is based. Any
other course lacks justification.

["Pricing Policy in Relation to Financial Control,"

will be concluded in the March number of Manage-
ment AND Administration.—The Editors.]



Absentism Factors for Industrial Plants

Management Data Summary—Number 23*

By J. 1). 1IA( KETT
Consultant on Labor Problems

ABSEXTIS^I is a elironic condition in industry
/\ hut its nature and extent are often unrealized.

-^ -*- Though different in character from other forms
of lost time it is often undifferentiated. The term,

"absenti.sm" may be described as a temporarj' cessa-

tion of work, for not less than a whole vrorking day,

on the initiative of the individual employee whose
presence is expected by the employer.

The relation of absence to other forms of time lost

is shown by the following explanation of terms

:

1. Lafe7iess: A failure to start work at the assigned

time. It ends where absence begins.

2. "Leave of absence": In this case the presence of

the worker is not expected since the leave must
be granted by someone in authority. It is vacation

without pay.

3. Lockout: A collective, and sometimes permanent,
separation from work, on the initiative of the em-
ployer.

4. Lost time: A generic name for time lost by ab-

sence and lateness.

5. Overtime: Lateness is undertime; work performed
after the regular time is overtime. Overtime en-

genders lateness and absence.

6. Separation: This is a permanent cessation of work,
and the vacancy can be filled without delay.

7. Shuidotvn: A cessation of work by the manufac-
turer. There is no absence during shutdown
according to the foregoing definition.

8. Strike: A collective, and sometimes a permanent.
separation from work, on the initiative of the

worker.

9. Vacation: Granted on the initiative of the employer
who is thereby enabled to provide a substitute.

Relative Importance of Absence

The relative importance of absence, as compared
with other hindrances to production, must be borne
in mind when considering the whole subject.

1. As compared u-ith lateness. In volume of time lost,

lateness is trivial as compared with absence. It was,
as 1 to 17.7, as 1 to 12. .3. and as 1 to 24.3 in .some re-

cently investigated cases. But. "Tardines.s, as it in-

dicates the attitude of the employee towards his work,
is of greater importance than absence," according to

B. J. Mullaney, in an address before the American
Management Association, October 1923.

* This .irticle i.s one of a series which pivcs in concise, f.ictual
form standardized methods and accepted practice generally ap-
plicable in industrial operations.

2. As compared with Index Number

lay-off. The need for a 658.31816 Absentism
lay-off is often deplored

but the volume of pro-

ductive time lost through this cause is often less in

the course of a year than that due to the small but
persistent daily absence of employees. An emplo3'er

cannot control the cause of lay-off but he can reduce
the amount of absence.

3. As compared with turnover. Absence, according to

P. S. Florence, "in many cases has been more costly

than turnover". Absence increases as turnover in-

creases. "What begins as lateness, continues as ab-

sence, and ends in turnover."

4. In relation to the btisiness cycle. Absence in-

creases in times of expansion when production is most
needed, and decreases in times of depression when an
absentee can be easilj' replaced. Plans for decreasing ab-

sence in boom times should be laid in periods of de-

pression.

A large New England firm, operating in January
1923, at 50 per cent capacity had an absentee factor
of 2 per cent, whereas in 1919, operating at full capac-
ity, the factor was 8 per cent, according to an Iron
Age editorial, January 17, 1923.

The Nature of Absence

Absence is a subject confined to factory workers
and not to the executive, supervisory or clerical force,

the members of which receive payment by check, work
overtime without extra remuneration when there is

work to be done, and get a vacation with pay as a
regular procedure.

Absence is largely preventable. Perhaps 6 per cent
is unpreventable though some companies have a per-
sistently lower record, an evidence of good manage-
ment, as a rule.

A low percentage is not always desirable. In times
of depression an employer may want to conserve the

volume of work for those who want to work and there-

fore the amount of absence increases among others.

Some causes of absence are obscure, others are ap-
parent. In tlic first place workers may be injudiciously

selected, improperly placed, or the wages may be too

low ; hence, they feign sickness and look for another
job. Overtime workers may make enough in five days
to rest the sixth, or they may be "fed up" and need
relaxation. If men are on piece work they are apt to

take an occasional day off. making up the loss of the

wages by an extra effort later. These underlying
causes do not appear on the records since workers

199
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do not care to tell on themselves. Distinction must
often be made between a cause and an excuse.

Classification of causes. A simple classification,

suitable for the use of most plants, is the following:

Code Cause of Absence

A Accidents In plant
B Accidents Outside plant
C Sickness Personal
D Sickness Children
E Sickness Other
F Death Family
G Death Funeral
H Personal Household duties

I Personal Religious services

J Personal Visits of relatives

L Personal Out of town
M Business General
N Legal Naturalization

O Legal Court summons
P Legal Witness

Q Legal Jury duty
B Legal Registration

S Miscellaneous . . . Military

T Miscellaneous . . .Other

Attempts have been made to classify causes into

"controllable" and "uncontrollable" groups, but it

has been found difficult to determine the limits of these

factors and, therefore, to secure useful or consistent

results. A more specific grouping is "with permis-

sion" and "without permission" but, permission, de-

pending on the whim or favoritism of the foreman,

may act as a detriment to discipline and the plan

can be based on no consistent policy since each fore-

man will have a different view as to what constitutes

permissible absence.

Responsibility

The worker is mainly responsible for absence. The
employer, however, may be indirectly responsible as,

for instance, when there is no control, when the wrong
worker has been selected, when the work is too hard, or

when working conditions are bad. Lack of medical

.supervision tends to increase the amount of absence

since most absences are due to some form of sickness.

The Calculation of Absence

Absence may be calculated in a variety of ways:

1. Time (days or hours) lost per employee per

year.

2. Time lost in relation to time that could have

been worked.

3. Time lost in relation to time worked.

4. The modulus of employment.

1. Time lost per employee per year. The time lost,

expressed in days, is more practicable but less accurate

than when expressed in hours. The Hood Rubber Com-
pany had an average of 18.26 days lost per employee
per year, 1919-1920.1

2. Time lost in relation to time that could have heen
worked. Add the time lost to the time worked to get

the time that could have been worked; divide the

1 See The Nation's BeaUh, October 1921, "A Study ic In-
dustrial Absenteeism," by R. S. Quinby.

latter into the time lost to get the percentage, the usual

way of stating absence.

3. Time lost in relation to time worked. This is an
incorrect, though sometimes used, method of deter-

mining the absence rate.

4. The modulus of employment. This is the per-

centage of full time workers, a method proposed by
Professor J. H. Willets and complementary to the time

lost in relation to the time that could have been worked.

A typical calculation under the second method is

as follows

:

1. Total number of days lost per month 1,642

2. Total numbers of days which might have been

worked during the month.
(Average number of employees at

work 1,133)

(Number of days worked per

month 24)
^

(Number of days lost 1.642)

1,133 X 24 plus 1,642 equals 28,894

Total time lost in days _ 1,642 5.7 per cent

Total possible days of work ~
28,834

" absence.

The rule is, therefore: Divide the total days (or

hours) lost by the total number of days (or hours)

that could have been worked, in order to obtain the

percentage of absence.

Ascertaining the amount of absence. '"The date of

the beginning of absence is the date on which the em-
ployee quit work, irrespective of the hour. The date

absence ends is the date prior to the one on which the

employee returns to work, irrespective of the hour."-

The Extent of Absence

The extent of absence varies with the industry, the

season, the plant, the management, factory conditions,

and with the individual according to age, sex, marital

condition, and nationalitj'.

Figures from individual plants may be accepted,

with caution, since there is no established method for

determining absence. Unless special steps have been

taken, absence will vary from 10 to 17 per cent. In
well-organized plants 4 per cent and even lower per-

centages have been recorded. The Hood Rubber Com-
pany has an average of 5.67 per cent of the total work-
ing time. The extent of absence in companies which
have not compiled statistics may be very considerably

higher than the average. Absence is less in large

plants than in small, due probably to more organized

methods of reduction. Very low figures sometimes

result from metliods which arbitrarily exclude certain

classes of absentees. Table 1 shows some typical re-

sults found in different plants.

According to P. S. Florence, absence varies with

the nature of the work, being:

In sliipyards, 8 to 24 per cent.

In factories where heavy work is done, 6 to 11

per cent.

2 Sec Public Health Reprint No. 484, August 13, 1918, "In-
dustrial Morbidity Statistics."

I
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In factorie.s wliere work is light, 3 to 8 per cent,

average 5j4 per cent.

In plants with preventive organization, as low

as 1.8 per cent.

TABLE 1. EXTENT OF AB.SEXCE IN V.VRIOUS
INDUSTRIES

Namt: of Company or
Nature of Business
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TABLE 4. OCCUP.A.TIONAL ABSENCES
CAR-BUILDING PLANTS'

OcCUP.iTIONS

Bookkeepers
Car-body builders

Inside car fini.shers

Laborers
Machinists
Painters
Punchpress operators, etc

AvER.'iGE ON
Pat-Roll

243
1,021
305

1,250
505
580
498

Absexce

No.

14
150
44
110
39
63
52

Per Cent

5.8

14.7

14.4

8.8

7.7

10.9

10.4

1 See Journal of Political Economy, June 1921, p. 167,

"Labor Absenteeism," by E. Frankel.

years upwards for both men and women, but the in-

crease is more rapid for women than for men. There is

a very decided increase in absence in the age group

55-64, the rate of the age group, 45-54, being about

half.^*

Physical disability, as determined by physical exam-

ination, increases the rate of absence, according to the

figures in Table 5 :

TABLE 5. EFFECT OF PHYSICAL DIS.iBILITY OfJ ABSENCE'
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TABLE 7. VARIATIONS OF ABSENCES BY SE.VSONS OF Health maintenance. Since about half all absences
THE YEAR'

Quarter
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Preparing Employees to Keep Jobs in Old Age

By E. H. FISH

WITHIN the memory of some readers there was
a time wiien thrift included provision for old

age. Now we expect that the firm we work for will

see that we are provided with money enough to keep

us out of the poor house, through pension funds of

every kind imaginable. But how about the poor work-

man who has not really grown old but who has lost

his speed, whose eyes have begun to go back on him,

whose feet give him trouble, whose back aches with

little provocation, the man who has worn himself out

in faithful service and is yet far from being an old

man ?

Anything the employer can do for this man is neces-

sarily paternalistic. It implies the invasion of the

workman's private affairs. Suppose we say to a laborer

at the age of twenty, "We are going to take out of

your pay envelope a certain small amount every week,

and when you begin to .slow down we will give it back
to you by maintaining your pay at more than you
earn." Two things would be sure to happen. First,

the man would be suspicious and would question

whether he wanted to work for us at all; second, if

he did stay he would figure up every week how much
he had taken out of his pay, and when that amount
became enough to make a first payment on a car, or

a radio, or whatever he wanted most, he would leave

our employ and take his money with him. The only

persons with whom it is likely to work, are those whose
intelligence is too low for them to figure it out, and
those whose intelligence is too high for them to need
any such help.

Mental and Muscular Work

The larger the proportion of mental work involved,

the less is the let-do^^^l in earning capacity with in-

ci-easing age. A great many laboring jobs, and many
that combine brain and hard work have been abolished

by labor-saving machinery, or have become so, much
altered that the laboring part is of less importance.
But, no matter how many jobs are thus changed about,
there will always be pioneer jobs, the special work
that is not developed to the extent that hoisting ma-
chinery or other handling machinery can be used to

advantage. It is likely that there will always remain
this minimum of work for which muscle will be the
greatest as.set to the worker.

It seems, however, as though there ought to be some
attention to this matter on the part of employers. They
have an interest as well as the workman himself. One
shop may not hire a given man more than a few months

;

they may think that they do not care what becomes
of him after he leaves, but someone has to employ
the broken downs of industry. They do not go on the
scrap heap, but they do find jobs in some way or
other. "Why not make use of their knowledge and
experience as they grow older and .stiffer in the
joints?

Comparatively few shops have any distinct paths of

Index Number

658.3 Personnel

progress marked out.

Workmen themselves

cannot tell whether they

are being promoted or

demoted except by the pay envelope. Suppose that a

superintendent should say, "At thirty years of age any
laborer Avho is not willing to take a less strenuous job

will have to hunt another place to work." Or suppose

he .should say to his employment manager, "It is your
job to see that these husky boys are put in the way of

learning some less manual kind of work by the time they

are thirty, or forty," or whatever age may seem
reasonable.

Such action will meet opposition from the large class

of men, and women, too, that hate to think more than
they hate manual labor. As things go at the present

time, however, woi'kmen complain of the lack of oppor-

tunity to get ahead. Of course they are wrong, the

opportunity is there, and it is looking for them, but
neither they nor the opportunities are looking toward
each other much of the time.

The Study of Men

The real solution of the problem lies in the study
of men. Some of us thought five or six years ago
.that the employment manager was going to be the

man to do it, but experience developed the fact that

the employment manager in a shop of 5000 men is as

far from the individual workman as the boss himself.

The foremen are really the men to collect this per-

sonal information. They can be provided with card

forms on which to record age, height, weight, education

and all that, but what they should know is less of a

material nature, and not so easily rated on a card.

For example, it is necessary to know what, if auA^thing,

is keeping the minds of men off of their work, that

being the greatest source of loss in production. Among
some of the younger men, the answer will be "sports
or entertainments," a certain amount of which every-

one should be able to indulge in without interference

with his work. As men get older, this changes to

"children," to "debts," and .so on. If it is known
that a man worries, and what is the source of the worry
and its cure, the man is a friend of the shop for life,

and he is likely to be a much better worker than before.

Of course there are some sovirces of worry that cannot
be removed, but even then, the man wlio is worrj-ing

about family affairs likes to pour his trouble into a

sympathetic ear.

The very best cure for all these worries is work and
plenty of it. The foreman who can get his men to see

that drowning their sorrows in work is much better

than merely soaking them in alcohol has made one
great step forward. From that it is only one step

more to showing these same men that they cannot
expect to make their mu.seles alone pay their way all

tlirough life, that they must learn to use their heads,

even though it is a real effort to do so.

I



Applying the Budget to Industrial Operations

"Control Through Organization and Budgets"—Article Three*

By THOMAS B. FORDHAM and EDWARD H. TINGLEY
Superintendent, Dclco-Light Co. Engineer, Delao-Light Co.

THE use of a balance sheet is the one really satis-

factory way to control a business. This balance

sheet need not be made up of actual figures, but

it should portray both past conditions and an estimate

of the future. The estimate naturally will not be exact,

but it can be close enough to the truth to give the gen-

eral trend of the business.

The balance sheet will be in the nature of a com-

bination of actual and estimated figures and will be

mostly used as a business forecast. Such a forecast

should take into account both internal and external

conditions that may affect the balance sheet.

Information regarding internal conditions is drawn
from the budgets prepared for the various divisions

and shows what the probable performance of the fac-

tory will be for a certain time in the future. A budget

is composed, in part, of allowances for expense items,

material and labor assigned the various departments.

This portion of the balance sheet can be controlled to

a large extent.

Factors Affecting the Forecast

The external business conditions which are beyond

the control of the individual institution are made up
of important market changes and fluctuations in prices

of basic materials such as copper, steel or cotton, which
vary with supply and demand. These fundamentals

cannot be ignored but must be taken into account in

making up the forecast, for otherwise the estimated

balance sheet will not be reliable. The customary

practice in many concerns using the balance sheet and

budget is to forecast the future in jieriods of 30 days,

or the calendar month. This length of forecast will

usually be long enough to cover the production period

and to allow the accounting records to be closed at

the end of such a period. Usually the budget is made
in detail for the coming month, but a forecast is in-

cluded covering several months or the balance of the

year in advance. This short period of 30 days very

often protects the business from unwise decisions or

changing market conditions affecting the profit and
loss statement to any great extent. Some large cor-

porations make weekly balance sheets as an added
precaution.

Tlie logical person to gather the budget estimates

and make a business forecast is the comptroller or the

treasurer. In a small business these two functions

may be performed by the same person. As stated in

the previous article, the writers' definition of a comp-

• See Management and Administration, December 1923, p.
719, and January 1924, p. ST, for previous instalments.

troUer is that per.son Index Number

who studies and ana- 658.14 Financial control

lyzes conditions within 658.16 Organization

and without the business

and conii)iles, from such records and reports as are

kept on file, information of value in determining oper-

ating policies. He does not actually control in a man-
agerial capacity any of the work done in any division.

He is the student of conditions and results under plans

determined by tlie executives. His work is to bring

out the facts hidden in a collection of detailed figures

and to find out from reports the trend of the entire

business and that of specific divisions and departments.

He presents to the management a barometer reflecting

the probable future as portended by the policies of the

company and the business expectations. He must also

be a thermometer indicating the actual present condi-

tions from month to month. He is a combination of

business proi)het and hi.storian.

Considered from another angle, the comptroller

:

1. Lays out the policy of the management in the form

of budgets, projecting these policies into the

future and showing the expectations of all phases

of the business, including the sales of the product

and the income from sales, expenses of all sorts,

and the resultant expected profit.

2. Interprets the policies of the management to all

division heads in terms of dollars as the pro-

jectetl policies will affect them in their divisions.

3. Checks up the actual income and expense against

the budgeted income and expense with each divi-

sion head and the management. This serves

as a spur to reach the predetermined objectives

of the management.
4. jMakes up a monthly balance sheet or profit and loss

statement for the management giving the facts

of the business as operated the previous month.

Each division of the organization sends to the comp-

troller its budget figures not later than the twentieth

of the month previous to the month for which the

budget is to apply. These budgets are summarized

and analyzed and the various items placed under dif-

ferent headings on the summary sheet as in Table 8.

Column 1 shows the amount of expense which will be

a direct charge to the operating statement, column 2

the cash requirements, column 3. the amount of lia-

bility incurred ilii.-; month which will be a cash require-

ment for vcxt month, and column 4 items of expense

which are occasioned by withdrawals from stock already

purchased and book entries, as spoiled work. etc.

In explaining the method of analysis used by the

205
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comptroller, the budget of the manufacturing division

will be used as an illustration.^ The proposed expendi-
tures, while being a direct charge to the operating
statement, will necessitate either cash outlays or the
incurring of liabilities to be paid for next month. Sal-

aries, traveling expenses, and wages will be cash re-

quirements. (See Table 8). Supplies may be partly
withdrawals from stock, and the balance to be pur-
chased during the month will be a liability. Spoiled
work is a book entry in column 4 of Table 8. Pur-
chased productive materials will be liabilities, though
part may be cash.

The budget of purchases to be made is then analyzed
and classified, as shown, into cash requirements and
liability incurred; productive labor into cash require-
ment, and fixed charges into the total expense column.
Then by adding these classifications as shown in Table
8, the total factory expenses, the total ca.sh required
for the factory for the month, and the liability in-

curred, which will be a cash requirement for the fol-

lowing month, are determined.
Similarly, the reports from all the other divisions

are analyzed and classified. The selling and adminis-
trative division budget is shown in Table 9. From the
budgets of the individual divisions a summary of

TABLE 8. BUDGET OF OPERATIONS
Manufacturing Division, October, 1923

TABLE 9. BUDGET OF OPERATIONS
Selling and Administrative Divisions. October, 1923

Dbpabtubnt
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TABLE 10. BUDGET OF OPERATIONS
Summary, October. 1923

Department
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compiled estimated cost of the product as manufac-

tured. These estimates are always made to follow

the production methods and systems of wage payment

used in the factory. They ai-e not made on an ideal

basis but indicate a cost that is possible in the factory

with the equipment available. The cost department

gathers actual costs from the time tickets of the labor

employed, from invoices for material purchased, and

from factory expenses that must be charged against

the product. These actual costs are compiled in a

manner similar to the estimated costs, and are then

analyzed by the cost department to discover dis-

crepancies between the two. The gathering of the

actual costs is so arranged as to provide cost data not

more than two months old at the time of compilation.

This can be done fairly accurately if common sense

rather than a radical theory of accounting is used as

a basis. No cost system can be accurate in any sense

if results do not check out with the expenditures re-

corded in the books of account.

In analyzing the estimated and actual costs, the

head of the manufacturing division can be shown
where his division is not operating as efficiently as

expected when the estimated costs were made up. The
labor cost may be too high, the materials costing more
than expected, the spoiled work running too high, and
so on. These conditions directly affect the percentage

of profit made.
The comptroller has another check which can be

applied on the manufacturing division budget and
that is the use of the estimated costs of the various

products as broken down into material, labor, and
overhead. By converting the next month's produc-

tion schedule into material, labor, and overhead, he

can readily determine how much the budget for ma-
terial and labor exceeds that which should be neces-

sary according to the estimated cost. It is very prob-

able that at times the actual production will exceed

the comptroller's calculations due to the fact that

it may be economical to produce parts in lots large

enough to cover several months' requirements instead

of just one. However, if there is continually an excess

it is evident that the inventory total will be increased,

and naturally the comptroller will take steps to halt

this overproduction so that the inventory may be kept

as low as possible. A small inventory means more
turnovers per year with consequent increase in profits.

Analysis of Products

As a further means of intelligent control, it is neces-

sary fully to comprehend the various capacities of the

buildings and equipment and the total number of em-
ployees necessary to produce such an output. To do
this a very careful analysis must be made of all the

types of product manufactured, studying the amounts
of the component parts that can be made with the ma-
chinery and equipment at present in the various de-

partments. This detailed study goes down into the

routings and production operations, and includes cal-

culations of machine loads on the various machines
in the different departments.
While the equipment supervisor is studying the

capacity of the equipment, the productive supervisor

is calculating the number of employees necessary to

man the equipment and operate the machinery of the

various schedules. These figures are compiled by de-

partments and also separated into male and female

labor. The other sections of the manufacturing divi-

sion requiring indirect labor also calculate what labor

they will need to operate on the various schedules.

Estimates of Sales Demand

If the factory makes more than one product, severa}

different combinations of products can be assumed

for the schedules, which necessitates that the number
of employees required for each be kept distinct. Esti-

mates that cover practically every combination of sales

demand can be built up in this fashion, and they are

invaluable to every superintendent and comptroller

who aims to know the real facts about the manufac-

turing end of the business.

From such schedules and lists of employees it is

possible for the comptroller and superintendent to

calculate the pay-roll, the material costs, and the oper-

ating expenses for the future, selecting whatever sched-

ule they believe the factory will be operating under.

It is also possible to foresee the need of further equip-

ment in certain departments, should the future of the

business develop along certain lines. In addition the

comptroller has the facts from which to check up the

factory performance as each month's budget figures

are submitted to him.

After the close of the budget period, when the actual

figures of the business have been compiled, they should

be given to the heads of divisions and set up along-

side the estimated figures which have been submitted

by them. In this way the items which are above or

below the estimate are readily discernible and explana-

tions can be requested where the difference is at all

marked. Often sources of losses are uncovered when
these discrepancies are investigated. Accuracy in es-

timating is also gained by checking up these differ-

ences so that in time a budget should be correct to

witliin a few per cent. Accuracy, however, cannot be

obtained unless all divisions make every effort to keep

within their allotted amounts.

Some will doubt the ability of the budget system

to work when the important result to be obtained

—

profits—hinges directly upon the most uncertain of

facts, the amount of sales. The system of budget con-

trol discussed in these articles is based fundamentally

upon the disposal of the product—the amount of sales

determining how much work the factory will produce
during the coming budget period and what expense

will be entailed to replace the product sold. When
the sales division gives in its estimate of the sales

for the future period, the figures are based on a care-

ful study and on keen analysis of the possible future

market. Naturally the sales division must not over-

estimate the market and must make every effort to sell

what it has estimated. The history of many a suc-

cessful business shows that sales can be made when
backed up by a determination to win, and quotas can

be met when the right spirit pervades the selling force.

The sales organization must realize the purpose of the

budget and co-operate to make it a success.



Savings from Conveyor and Molding Equipment
How Foundry Management Has Cut Cost and Increased Output

By ROBERT T. KENT
Mechanical Engineer

THE use of mechauical methods for the moving

of the materials of production and of the finished

product in any phase of productive industry has

invariably resulted in a lower cost of production and

increased output for the same amount of productive

equipment. Tiie foundry is no exception to this rule.

Blechanical handling equipment may be adopted in the

foundry to a much greater extent than it is at present,

with a consequent saving in labor and other operating

costs that is entirely disproportionate to the expense

of installing and operating such equipment.

The above statement is not to be taken as a plea for

more or better crane facilities. ]\Iost foundries are, as

a rule, well supplied with these. It is rather the state-

ment of a proposition that the efificiency of foundry

operations can be improved by the same methods that

have effected the same improvement in other industries.

These methods include the substitution of machinery for

man-power and the elimination of idle time of produc-

tive equipment and of productive workers. In the

foundry this can be done by supplementing the estab-

lished crane facilities with specially-designed machines

for handling materials, whose purpose is to make pos-

sible the maximum utilization of the foundry equip-

ment proper.

The Ideal Efficiency

In the foundry, as in every other industry, the lowest

operating costs, the highest return on the investment,

and the maximum percentage of profit are secured when

the productive machinery is operated 100 per cent of

the working hours, and when each worker in the estab-

lishment works for the longest possible time at the job

for which he is best fitted, and at which he can give

the largest return for the wages paid to him. In no

industry are the above principles more consistently

violated than in the foundry as commonly run. The

productive equipment is \ised during a low percentage

of the working hours, and frequently high-priced,

skilled labor is utilized for work that could be as well

or better done by a lower and cheaper grade of help

or by machinery. It follows, therefore, that any metliod

or any machinery that will enable the foundrj- to ap-

proach more closely the ideal stated above will put it

on a more efficient and profitable basis. The wider use

of mechanical handling equipment will do this, although

it may be necessary for some foundrymen to revise

their ideas concerning the operation of foundries.

In order to establish a basis of comparison for the

advantages of mechanical methods, it will be necessary

to consider the operation of a foundry according to the

methods in common use, and then to a.scertain wherein

it might be improved by the addition of special ma-

chinery. Let us take for Index Number

an example a small 658.281: 621.72 Mechanical

foundry, manufacturing handUng in the foundry
small or medium weight

castings. Whether the molds are made by hand at the

bench or on molding machines is immaterial, except

that the molding machine will increase the productivity

of the individual molder, and thereby is a step in the

right direction.

In the usual course of operations the molders spend

the entire morning and the first part of the afternoon

in making molds. In the case of machine or bench

molders, the molds are carried to the pouring floor, a

varying distance from the place where they are made,

usually by the molder but sometimes by a helper. WTien

the molds are carried by the molder, the time used in

so doing is time lost from the productive work for which

—^- Sand Bins ---j^

-Distributing Belt
-Cliute Conveyor

Casting.^
Con veyor ^ .^

-iiiim ^

-Sond Conveyor

11 Overfiead TroUe}

\\. . ' Tracks

Fig. 1 Aesanoement op Conwetors for Increasing
FouNDKT Output

the molder is paid. In the case of machine molding,

this time represents a serious item of loss, for although

the time for each mold may be small, say an average

of one-half minute per mold, the total for a daily out-

put of, say, 100 molds, is close to an hour. This repre-

sents an unnecessary loss of production equal to the

output of the machine for one hour. Furthermore, this

work which could have been done better by a laborer

or by a machine, has been paid for at the rates of

highly skilled labor.

About the middle of the afternoon the molds are

poured. The molders are frequently used for this

operation, carrying the hot metal from the cupola or

other melting furnace to the molds, or from bull ladles

which bring it to a more convenient point, ileanwhile,

molding has stopped, and the molding equipment re-

mains idle for the rest of the day.

After pouring is completed, the molders break open

the molds and pull the castings from the sand to cool.

The cooled castings arc usually gathered up and the

209
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Fig. 2 Interior of Foundry op Stbombebg Motor Devices Co., Chicago

sand cut over and tempered for the following day by

a laboring gang on the night shift.

Let lis next examine an arrangement that will avoid

most of the faults of foundry operation that were noted

above. Fig. 1 is a diagrammatic arrangement of equip-

ment that will permit of the continuous operation of

both molding and melting. A sand bin overhead, to

which sand is delivered by a belt-conveyor, furnishes

sand to the molding machine. Immediately behind the

molder are two or more roller tables on which he places

the molds as rapidly as they are completed. Each mold

as it is placed on the table pushes the preceding mold

aliead of it until the table is full. At the far end of

the tables is an overhead trolley, on which the hot metal

is brought to the tables from the cupola. Below the

tables, and at the end nearest to the molds are two con-

veyors, one for removing the castings as they are shaken

out of the molds, and the other for conveying the used

sand to the tempering and conditioning machinery. A
grating placed over the sand conveyor and between the

roller tables serves as a shaking-out table.

In the operation of this system, the molder, as he

lifts each mold from the machine, lands it on the roller

table without moving from his place. lie simply

makes a half-turn, pushes the mold on the table, picks

up an empty flask, or removes the snap flask as the

case may be, turns back to his machine and starts a

new mold. The working time of the molder and his
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machine is practically 100 per cent of the full work-

ing day.

The cupola is in continuous operation and metal is

available at all times for pouring the molds. When one

of the roller tables has been filled, a pouring crew brings

a ladle of molten iron to it, bj- means of the overhead

trolley, and pours the molds. When the castings have

cooled sufficiently to permit their removal from the

molds, a shaking-out gang breaks the molds open on the

grating, the sand falling through to the sand conveyor,

which is in continuous operation, and thus is imme-

diately removed to the tempering machines, whence it

is distributed by a belt-conveyor to the bins over the

molding machines.

This arrangement, then, has accomplished several

things that make for plant efficiency and high return

on the investment. It has provided the possibility of

almost completely eliminating the idle time of equip-

ment and men. It has made it possible to keep high-

priced men at high-priced work, and has had the heavy,

Elevator
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Tapered Sand
Screen ZORPH

Mold Conveyor

it=*t ^.. Re/urn Pun
' of Sand Conveyor

Fio. 5. End Elevation or Conveyors at Kelsey Wheel Co.
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Fig. 6 Sand Conditioning Machinery and Convetoe (Center) at the Wheel Foundry of Kelsey Wheel Co.

Note the Mold Conveyors at Either Side of the Sand Conveyor.

low-priced work done by low-priced men. It has elim-

inated a heavy investment in ground space and build-

ings, by doing away with the pouring floor which is

idle the greater portion of the day. It has diminished

the investment in equipment by enabling a smaller

number of molding machines to supply the needs of

the plant, and by permitting the use of melting equip-

ment of lower capacity than would be needed if the

entire daily product were to be poured off in one or

two hours.

Efficiency of the Old-Style Plant

Let us return now to a consideration of the foundry
described earlier, which operates according to the com-

monly accepted precepts of the foundry industry, and
see just how its restricted output affects the cost of

production and the investment in equipment. We will

assume that tlic foundry does all of its work on molding
machines, for the reason that even on jobbing work
where there are but a few castings to be made from eacli

pattern, it is possible and economical so to rig up that

all work can be put on the machine. Tliis procedure will

at once reduce the labor cost per pound of castings and
render po.ssible a large increase in the output.

The deficiencies of the usual arrangement are numer-
ous, but two prime cau.scs of loss of production can be

discussed briefly. In the first place, the molding equip-

ment is in service for a maximum of but 6 out of the 8

hr. of the working day, or even less if the time lost in

carrying completed molds to the pouring floor is taken

into consideration. On the basis of 5 hr. spent in

molding and one hour lost in carrying molds, the mold-

ing efficiency is, at best, 62.5 per cent. Other delays

that are possible of elimination may easily so reduce

the time spent by the molder in making molds, that the

molding equipment is idle, on an average, half of the

working day. This means that the foundry has double

the investment necessary in molding equipment, or that,

for the equipment installed, double the tonnage of

castings could be made.

In the second place, the melting equipment operates

from about half-past two in the afternoon until an hour

or half-an-hour before quitting time. That is, it is

actually producing hot metal for castings only for

about 2 hr. per day, and its efficiency from the stand-

point of time is only 25 per cent. In other words, the

melting capacity installed is four times as large as

necessary, if it could be used all the time, or four times

the tonnage, at least, of castings could be made with the

same melting equipment. It will be recognized that,

in order to overcome this loss of efficiency in the melt-

ing end of the foundry, continuous operation of the

cujiola or melting fnrnacos is necessary.

Continuous operation is not altopother a new lliing in

the foundry. It has been practiced successfully for

quite a number of years in the manufacture of cast iron

pipe, and also for the making of car wheels. It has

also been used successfully for other classes of work
whore fho daily output runs into large tonnages of cast-

ing.s, both large and small. It has, however, been gen-

erally held to be a large-tonnage proposition, and
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wholly inapplicable to the foundry making a compara-

tively small quantity of castings. Notliing could be

further from the truth. The small foundry can operate

with continuous melting just as successfully as the large

one, providing the proper equipment is installed.

And this equipment will consist almost solely of mechan-

ical handling devices of the character illustrated in

Fig. 1, which will take the molds to the hot metal as

soon as they are made, remove the molds to a shaking-

out table while they are cooling, convey the castings to

the sorting and cleaning rooms, and the sand to the

conditioning machinery and thence back to the molders.

Having now discussed the physical features of the

two types of foundry operation under consideration,

we are in position to examine the financial side of the

question. Let us assume a foundry making a moderate

tonnage, say 36,000 lb. of eastings per S-hr. day, the

castings having an average weight of 30 lb., and being

put up in a flask 12 x 18 in. Under the ordinary

method of operation, these molds can be put up at the

rate of 20 per hr., which includes the time required for

the molder to carry them to the pouring floor. At the

outside, the molders can work at molding for not over

6 hr. per day, the remainder of the time being spent in

pouring off. Each molder, therefore, will put up the

molds for 3600 lb. of castings, indicating a force of 10

molders as neeessarj-. The castings are reclaimed from
the sand, and the sand cut over and tempered by two
men working at night after the molders have gone home.

Holders' wages may be taken as $7.20 per day, and the

wages of tiie night men as $4.80 per day.

To melt the iron for 36,000 lb. of castings in 2 hr.

in the afternoon, a 48-in. cupola is required, and to

operate this a force of at least 8 men is needed. These

include the cupola man, laborers in the yard for loading

coke and iron on the charging buggies, buggy men for

moving the coke and iron, and men on the cupola plat-

form for charging. The wages for all of these men will

amount to, say. $40.80 per day. While all of these men
would not be required at the cupola all tlie time during

Fio. 7. Mold Convevob at the Wheel Foundry of Kei^ey Wheel Co,

the day, they would be needed around the foundry for

moving sand for other purposes, and their wages are a

fair charge against the method of operation.

We then have a labor cost of $122.40 per day for the

making of 36,000 lb. of ca.stings, divided as follows

:

10 molders at $7.20 each $72.00

2 laborers for shaking out, etc., at $t.80 each 9.60

1 cupola man 7.20

7 laborers for cupola and general work 33.60

Total $122.40

If roller tables, trolleys, conveyors, sand conditioning

apparatus, and sand bins are provided according to the

arrangement in Fig. 1, the molder will be relieved of

the carrying of molds to the pouring floor, and of all

shoveling of sand. Under these circumstances, an

output per man of 25 molds per hr. may reasonably be

expected. Since under this arrangement, the molders

work at molding for the full 8 hr., each man will put

up the molds for 6000 lb. of castings, and 6 molders

will do the work that formerly required 10. Pouring

and shaking out wiU proceed simultaneously with mold-

ing, and a force of 4 men can easily handle this work.

The wages of these men can be taken at .$4.80 each, or a

total of $19.20 per day.

Since the cupola melts iron during the full 8 hr., in-

stead of concentrating its work into 2 hr. in the after-

noon, one of much lower capacity can he installed. A
27 in. cupola will be large enough, and it can be handled

l)y a force of 4 men at a total wage cost of $21.60 per

(lay. The total labor cost for 36,000 lb. of castings,

when adequate handling machinery is used then will be

as follows:

G molders at $7.20 each $43.20

4 men for pouring and shakiug out, at $4.80 each 19.20

1 cupola man 7.20

3 cupola laborers, at $4.80 each 14.40

Total $84.00

There is thus a direct saving in labor cost by the in-

stallation of mechanical handling equipment of $38.40

per daj". But this is not the only

saving. The smaller cupola repre-

sents a saving in investment, not only

in the smaller cupola itself, but also

in the smaller blowing machinery re-

quired, and the lighter equipment

for handling iron and coke.

With the usual arrangement of the

foundry, where the molds are spread

out on the pouring floor, each one of

the 10 molders in the foregoing

example would require 225 sq. ft. of

floor space for his completed molds, or

a total of 2250 sq. ft. of pouring floor.

With the revised arrangement, the

roller tables at each molding machine

would require not over 65 sq. ft., in-

cluding the pouring aisles between

ihem, or a total for the 6 molders of

:190 sq. ft. The difference of 1860 sq.

It. will represent a saving in the in-

vestment in building of approximately

$5000.
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Against these savings there must be set the cost of the

mechanical handling equipment, which for the case out-

lined might run as high as $12,000. This includes the

roller tables, the conveyors and elevators, for handling

sand and eastings, a sand mixing and revivifying ma-

chine, and the overhead bins for sand storage.

We then can recapitulate the economies possible in

the case outlined above as follows

:

Without With
Conveyor Conveyor
System System

Number of molders 10 6

Number in pouiing and shake-out crew ... 2 4
Number in cupola crew 8 4
Labor cost per day $122.40 $84.00

rioor space for completed molds, sq. ft... 22.50 390
Increased investment in building 5,000.00

Increased investment in molding and
melting equipment 4,000.00

Cost of conveyor system $12,000

Interest, Depreciation, Mainten.\nce and Operating
Charges

On conveyor system, per year $3,000

On increased investment in building $500
On increased investment in melting and

molding equipment 1,200

Increased labor cost ($38.40x300 days) $11,520

Total $13,220 $3,000

Net saving per year $10,220

The arrangement and operating plan suggested in

the foregoing paragraphs is not an untried idea. Fig.

2 shows a portion of the foundry of the Stromberg

Motor Devices Company, and Fig. 3 is a diagrammatic

layout of the conveying equipment, with the roller

tables and the hot metal equipment omitted. The sys-

tem was designed and built by the Link-Belt Company,
Chicago. The molding machines are located beneath

the bins under the distributing conveyor, which keeps

them filled with sand. Any excess of sand over the

needs of the bins is delivered to the transfer belt, which
returns it to the storage bin via the shake-out conveyor.

Castings are shaken out of the molds on the grating

over the shake-out conveyor. This delivers the sand to

a screen which removes lumps and any pieces of iron

that may have fallen through the grating. The screened

sand is tempered and delivered to an elevator which
raises it to the storage bin under the roof. An apron

feeder at the bottom withdraws the sand to a paddle
mixer whence it passes to a Rapp revivifier which con-

ditions it for use. A belt-conveyor transfers the sand
from the revivifier to the boot of the elevator which
delivers it to the distributing conveyor.

An interesting commentary on the production effi-

ciency of this system is the fact that the foundry as

originally built provided for double the number of

molders that are now employed. The production of the

smaller number of men is just about twice that expected
from the larger force. It should be noted here that the

figures given above in the analysis of the financial pos-

sibilities of this method of foundry operation were not
drawn from the Stromberg installation.

We have seen how the use of mechanical handling
devices makes possible a large increase in output and
a substantial decrease in costs in the foundry of com-
paratively small tonnage on medium-sized castings.

We will now consider the same methods for the foundry

making large tonnages. The Kelsey Wheel Company
has accomplished a production of 1600 wheels for

Fordson tractors in a 9-hr. day, and has stated that with

the same equipment 2000 wheels could be made if neces-

sary. But 10 molders were required for this tremen-

dous production, and the floor space utilized was only

10 per cent of what would have been necessary without

the mechanical handling machinery. The same general

principles were observed as in the ease previously cited,

namely the handling and tempering of sand by ma-

chinery, the use of molders only for molding, the

removal of molds by conveyors to the pouring station as

rapidly as they are made, and the handling of hot

castings by conveyors as soon as they are shaken out

of the molds. Continuous pouring is an essential fea-

ture of the process, and this alone doubled the capacity

of the foundry. Continuous pouring would not have

been possible, howevei-, without the facilities for rapid

molding and immediate handling of the molds.

The arrangement of the molding and pouring facili-

ties of the Kelsey plant is shown diagrammatically in

Figs. 4 and 5, while Figs. 6 and 7 are photographs of

the interior. The essential features of the Kelsey plant

consist of a sand conveyor of the roller flight type,

delivering conditioned sands to bins serving two rows

of molding machines below and on either side of it, and
2 mold conveyors, one on each side of the sand con-

veyor. This installation also was designed and built

bj^ the Link-Belt Company.
The mold conveyors consist of mold trays suspended

from an overhead track and driven by roller chain.

The trays are spaced 5 ft. on centers. Molds are placed

on the trays as they pass the molding machines, and
they are poured at the far end of the conveyor. The
castings solidify while passing along the back run of

the conveyor and are shaken out on a grating over the

lower run of the sand conveyor at the near end.

The sand conveyor on its lower run passes below the

floor, and delivers the sand to an elevator which dis-

charges it to a screen. From the screen it goes to a tem-

pering belt where the requisite quantity of water is

added, and where at the same time it is rabbled bj'

rakes set over the belt. It then passes through a Rapp
revivifier, which conditions it and delivers it to the

upper run of the sand conveyor for distribution to the

molders.

The illustrations given are suflScient to show that

vast improvement is possible in the operation of foun-

dries as they are commonly run. It is not necessary

that a foundi-y operate continuously on heavy tonnages

to make it profitable to install apparatus that will

reduce the amount of manual labor heretofore thought
indispensal)le to the melting and casting of metals.

Few foundries are so small that it will not pay to

install equipment that will enable skilled workmen to

devote their whole time to the work that they are best

fitted to do. nor are they so small that they can do
heavy handling of material more cheaph- by men than
by machine. The investment involved does not run
into large amounts of money, except in the cases of

very heavy tonnages, and in every case the return in

wages saved and lower costs is more than interest, main-
tenance, depreciation and operating charges.



The Factors of Production
I
— "Economic Problems of Industrial Organization"

By FREDERICK C. MILLS
Associate Professor of Business Statistics, Columbia University

THE technical aspect of the revolution which
transfdrmed the economic life of Western Europe
and which has played a controlling part in Amer-

ican economic development has been described in earlier

articles of this series.' It has been shown how the

grreat inventions of the latter ei<rhteentli century and
the ensuing technical division of

labor and transfer of skill fur-

nished the foundation of me-
chanical mass production. It is

no exaggeration to say that the

development of this type of pro-

duction exerted a more profound
influence on human life than did

the fall of Kome. In importance
it transcended any political revo-

lution that the world has ever

witnessed. The introduction of

power-driven machinery and all

that flowed from this fundamental
innovation brought about in

Western Europe within a period

of 100 years economic changes
more striking than any that had
occurred during the preceding

2000 years. The life-supporting

capacity of the earth was doubled or trebled as a

result of the remarkable increase in the productivity

of labor which new tools and methods made possible.

The changes in the methods of manufacture, in plant
organization, and in the daily tasks of individuals

which these new methods of production involved have
been explained, and certain of their social implications

suggested. No less profound and far-reaching were
the alterations in the economic bonds which tie to-

gether individuals and individual industrial units

—

in the channels of buying and selling, in the relations

between employer and employed, in the countless con-

nections which bind into a system all economic agencies.

A new economic order was brought into being by the
transformation of mechanical bases of production.

The steps by which this new economic organization
has been effected are not of immediate concern to

US; our present interest lies in the existing system.
It is the purpose of the present and the immediately
succeeding articles to give an account in brief out-

line of the structure of the present economic system,
describing the elements of this system and explaining

In this article the economic

system is vividly pictured as a vast

machine for turning out goods and

services, providing the shelter,

clothes, fuel, food, and amuse-

ments which make existence pos-

sible, comfortable, and pleasurable.

Natural resources, capital, labor

supply, and organizing abiUty are

indicated as the chief factors of

production. The author analyzes

the constituent elements of the in-

dividual business unit and indicates

the part played by speciahzation

within the unit.

1 Preceding articles by De.-in Dexter S. Kimball have appeared
in Management and Ai>.MiNisTRATiON. July 1023, p. 17; August
192.'?, p. 16.t: September 1P23, p. 333; October 1923, p. 437;
November 1923, p. 599; December 1923, p. 743; January 1924,
p. 45.

how the various parts Index Number

are tied together to con- 33 Economics

stitute a unified whole. 338 Production

Engineers and busi-

ness men engrossed in the administration of individual

industrial and business units not infrequently lose sight

of the broader outlines of the

organization of which they are

parts. Yet the fimctioning of

this organization as a whole

affects their individual acti\'ities

so vitally, its smooth operation is

so necessary to the economic

well-being of the individual units,

that an understanding of its

fundamental characteristics is

essential to efficient industrial

leadership.

It is no extravagant figure of

speech to call the economic system

itself a vast machine. It is just

that—a machine for turning out

goods and services, for providing

the nation with the shelter,

clothes, shoes, fuel, food, trans-

portation, and amusements which

constitute the necessities and the amenities of existence.

Into the hopper flow the raw materials of production

—

himian effort and natural resources—and out at the

other end flow goods and services in consumable form.

The real income of a nation in a given year consists

of the total volume of goods and services which flow

out, the automobiles, beefsteaks, tons of coal, and

bushels of wheat which satisfy our wants. The smooth

co-operation of all the parts of this great machine

—

coal mines, iron mines, wheat fields, steel mills, rail-

roads, banks—is essential to the maintenance of the

volume of production. The individual unit must be

efiicient, of course, but without co-ordination and co-

operation between units, economic chaos will result.

The Economic Development

The history of economic development has been a

history of the increasing complexity of this machine,

of an increasing number of parts, and a constantly

greater interdependence of parts. Local self-sufficiency

has been sacrificed. A thousand isolated economic

units have been welded into one. as the village com-

munity of medieval times has given way to the nation

of today. The economic organization which supplies

the material wants of man is today an all-embracing

system, in which individual workers and individual

21c
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business units are but cogs. These changes have

brought a tremendous increase in productivity, but at

a price. Complexity has brought greater delicacy,

greater danger of breakdown, greater dependence of

every part on the efficiency of every other. In this

complexity and in the interdependence of economic

units are found the essential characteristics of the exist-

ing economic order.

It is not possible within the limits of the present

discussion to describe in detail so comprehensive and
complex a system. The general character of the in-

dustrial structure may be revealed, however, by a

brief account of the major economic processes, with

more detailed treatment of certain specific problems.

Of fundamental importance in any such discussion

are tlie factors upon which the wealth and economic

well-being of a country depend. For the primary
economic process is that of production. At a later

point the distribution of the national product among
the factors of production will be dealt with, but this

problem of apportionment is of subordinate impor-

tance to that which is concerned with the amount of

the national product, with the volume of goods avail-

able for trade and consumption. The method by which
a pie is divided is important, but the size of the pie

in the first place may have a more immediate bearing

upon the sizes of the various pieces. A consideration

of the factors upon which the amount of the national

real income depends will at the same time serve to

introduce other problems relating to the structure

of the economic system.

Natural Resources

The natural resources of a country are obviously

of first importance. Large areas of fertile soil, rich

mines, well-stocked fisheries, broad timberlands,

navigable rivers, and easily developed routes of land
transportation, a climate which encourages toil and
invigorates workers—these are basic factors of a coun-

try's wealth. Farms, factories, fleets, and workshops
must be built upon such natural wealtli. It is true

that human effort may make up for some natural de-

ficiencies and that interchange of commodities may
atone for the absence of other resources, bi;t in the

last analysis nature controls. A scant subsistence may
be wrung from deserts or steppes, but that surplus
above bare physical needs which permits the develop-

ment of the arts of civilization and the attainment of

a reasonable degree of well-being can be secured only
when natural conditions are propitious. The effect of

depletion of natural resources—exhaiistion of the soil,

deforestation, draining of oil deposits, and the using
up of raw materials—need only be .suggested. It has
been held by some that Rome fell because the soil of

Italy became sterile.

Rich natural resources are not alone sufficient to

insure economic prosperity. The ownership of these

resources must be such that they may be efficiently

utilized. Great estates preserved for hunting, vast
areas lying idle that a lord's pleasure may be served,
rich mineral deposits or fine^ timber lands ruined
because title lay in the hands of grasping individuals
who sought immediate wealth—these conditions do not

conduce to swelling the national product and improving
the condition of the mass of the people. Neither does

that type of absentee landlordism which gives an ex-

cessive share in the product to those who perform
no useful function. A form of ownership which con-

duces to efficient and careful exploitation of natural

resources is of importance second only to tlie existence

of such resources.

Capital, and Its Part in Production

The tools, machiner}', and equipment of all sorts

used in the exploitation of natural resources—in other

words, the capital of a given industrial group—con-

stitute a second factor affecting the size of the national

income. We may, under favorable conditions, pick the

fruits of nature with our bare hands, and thrive. But
modern man is not blessed with such idyllic condi-

tions. To grow wheat, to mine coal, to build houses,

to make clothes, tools are needed. Tools, of course,

are never ends in themselves. A hammer or a com-
bined liarvester will not satisfy our wants as a house

or a loaf of bread will. But with the hammer and the

harvester the things we want ultimately are secured

in far greater quantities, or with less labor, than if

they were produced without the aid of these instru-

ments. It is the function of these tools to make human
labor more productive by enabling labor to be more
effectively applied. A plough is superior to a pointed

stick, or to bare hands, as a means of cultivating the

soil. Such tools are Capital. We commonly mislead

oui'selves by thinking of capital in abstract terms.

The capital of society consists primai-ily of the con-

crete equipment which man has produced for the pur-

pose of increasing the effectiveness of his labor—the

ploughs and harrows, railroads and canals, steamships

and motor trucks, steel mills and textile factories

—

together with the surplus of consumable goods which
permits such equipment to be produced.

The original inhabitants of this continent possessed

even richer natural resources than Me now do, but the

consumable wealth we extract in a day is greater

than that which the American Indians could extract

in many years. A difference in wants and a differ-

ence in the size of the population are of course partly

responsible for this, but the most important factor is

the tremendous difference in technical equipment. It

is chiefly because of our superior equipment that the

Indian's scant fields of maize are replaced by the

vast stretches of the corn belt, his humble tepee by
the homes, apartments, and skyscrapers which cul-

minate in the Woolworth Building, his trails by hun-

dreds of thousands of miles of paved roads and steel

tracks, his horses by Mogul engines and touring cars.

The size of the pie which is to be divided has been

increased a thousand-fold by this equipment, and the

safeguarding of this equipment is a prime essential

to the maintenance of the present size of the pie.

The character and volume of the capital equipment
of a given economic area depend upon two factors.

The first of these is the technical knowledge and in-

ventive genius of the inhabitants. The great inventions

of the industrial revolution were the products of me-
chanically creative minds possessing scientific knowl-

f
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edge of the properties of matter and of the forces

of nature. Such knowledge and such a creative bent

are essential to technical improvements in industry.

But they are not alone sufficient to insure the adoption

and full use of such improvements. For this, the

existence of a surplus of goods is essential; a surplus

which will permit labor to be transferred from the

direct production of consumable goods to the produc-

tion of capital equipment which will serve the same

end—that of swelling the final product of consumable

goods. The tremendous importance of such a surplus,

and of the saving which permits this surjilus to be ac-

cumulated, cannot be overemphasized. If in any one

year we should consume the full amount of the na-

tional product, laying nothing aside to support laborers

engaged in the manufacture and repair of capital

equipment, the productive capacities of the country

would be immeasurably impaired. Railroads would

break down, factories would close, widespread unem-

ployment would follow, and the wages of labor, to-

gether with the income of all the other factors of

production, would suffer great reductions. The main-

tenance of the volume of saving, therefore, is funda-

mentally important in maintaining the volume of

production.

The primary stimulus to such saving is afforded by

the paj-ment of interest. Some sacrifice, some ab.stinence

from present consumption, is involved in saving by

the mass of the people, and interest represents a reward

for the conscious and disagreeable restriction of con-

sumption which is necessary to the accumulation of

the desired surplus. This traditional explanation

needs some modification at present because a large pro-

portion of the capital invested today is accumulated

painlessly, through the semiautomatic increase of

large fortunes and the savings of people having in-

comes far beyond their needs. No real abstinence is

involved in such saving. It is impossible to determine

even approximately the proportion of the total aunvial

savings of a given economic group arising from this

painless accumulation, but it is certain that this

amount is not alone sufficient to meet the requirements

of socict.v. To maintain the existing capital equip-

ment and to create new equipment as it is needed, such

funds must be supplemented by savings which call

for definite restraint. Hence the economic necessity

of the inducement which the payment of interest offers.

Population and Production

The proper use of the .surplus tluis saved is no

less important than the process of saving. The exist-

ence of such a surplus enables some members of the

productive population to engage in activities other

than the direct production of consumable goods. Such

a surplus is fruitful if these members engage in essen-

tial indirect activities, such as the production of cap-

ital goods. But if the surplus is used to build navies,

support armies, to manufacture ammunition, to produce

luxuries in excessive qiiantities, to enable some mem-
bers of the popiilation to live in idleness, the surplus

may seri-e a vicious instead of a useful purpose. This

is not to deny that navies and armies may be neces-

sarv at times. But thev are ahvavs eeonomieallv wa.ste-

ful, and can be justified only when they serve other

valid .social ends.

The third factor upon which the total volume of

production and hence the rewards of the factors of

production depend is the character of the labor supply

—in other words, the character of the population. The

problem liere is somewhat different from that faced

in the two previous cases, for labor is a consumer

as well as a producer of wealth, and certain conditions

which may be to its advantage in one connection may
not be so in another. In general, of course, an increase

in the total ])opulation will increase the total product,

but will at the same time increase the number of con-

sumers and thus tend to decrease the share of each.

I'p to a certain point the former tendency will more

than offset the latter, so that a clear individual gain

results from an incrca.se of population. This is so

because natural resources may be more fully exploited

and because advantage may be taken of all the econ-

omies of division of labor with a larger population.

The Law of Diminishing Returns

But there is a point in population growth at which

the law of decreasing returns comes into play. When
full advantage has been taken of division of labor, and

the resources of the country are being exploited to

the limit of efficiency, as set by existing methods and

equipment, additional hands will add relatively less

to the national product, and the general standard of

living may be impaired by a further growth of popu-

lation. It is true that the opening of new resources

and improvements in industrial technology may offer

new possibilities of population growth. The discovers'

of the new world and the inventions of the industrial

revolution thus served to remove old barriers to popu-

lation increase in the European stocks, opening eras

of unprecedented growth. But, given the constant

tendency of population to increase, the point of de-

creasing returns is sooner or later reached again, and

there is pressure toward the point at which the means

of subsistence will be barely adequate. India and

parts of China are thus teeming with life: the welfare

of all has been impaired by the mere increase in

numbers. The total product of industry and the shares

of each of the factors of production in that product

are thus directly affected by the total population of

an economic area.

The character of the population of a given area,

quite apart from its size, lias an important bearing

upon the volume of the industrial product. Natural

aptitude for .sustained endeavor of the type required

in modern indu.strial civilization is not, apparently,

an attribute of every racial type. In the absence of

such aptitude that surplus beyond immediate needs

which is es.sential to economic development cannot be

accumulated. The productivity of labor depends, also,

upon the native intelligence and education of the in-

dividual workers. It is true that many of the tasks

to be performed in modern industrial establishments

are routine in character, requiring no high degree of

intelligence or education. It has been held that the

development of machine production is increasing the

number of such tasks. In a certain superficial sense
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this is so; automatons might be admirable workers

for certain purposes.

Apart, however, from the fact that the training of

workers for such limited tasks, to the exclusion of

wider knowledge, would constitute an unendurable

denial of human rights and a blindness to social ends

transcending in importance any economic aims, it is

a short-sighted if not a false view of economic efBciency

to deny the necessity of an intelligent and well-educated

population. If our methods of production were static,

if our present industrial equipment were to endure

for all time, unchanged, and if the economic .system

as it now exists functioned flawlessly, workers pos-

sessing the minimum of intelligence required for their

particular jobs might serve. But discovery, invention,

and changes in industrial methods constitute the

normal state of affairs. If we are sure of one thing

with regard to the future it is that present methods
will change, that the change will be rapid, universal,

and constant, affecting every industrial process. Adap-
tation to change requires intelligence and trained

minds. The worker trained for a single task and
unable to adapt himself to new methods becomes a

useless impediment, a source of economic wa.ste. Eco-

nomic productivity depends no less upon the intelli-

gence and training of the individual cogs in the

industrial machine than upon any of the other factors

mentioned.

Organizing Ability and Production

As factors affecting the total volume of production,

and hence the rewards and well-being of every mem-
ber of the population, we have mentioned natural re-

sources, capital equipment (and the surphis which
makes such equipment possible) the size of the popula-

tion devoted to industrial production, and the aptitude,

intelligence, and training of the members of this popu-
lation. There is one additional factor of outstanding
importance. This is the amount and character of the

organizing ability at the disposal of any economic
group. With the increased complexitj- which division

of labor in all its phases has introduced into the eco-

nomic system, the functions of the organizer and admin-
istrator have become more and more significant and
essential.

A community blessed with rich resources, adequate
capital, a numerous and intelligent working force would
yet be economically poor if there were not present in

the population those elements of initiative, judgment,
and administrative ability which are essential to the

launching and directing of an enterprise. As a stimulus
to the exercise of such abilitj' society has in the past
offered rich rewards to the successful business leader,

and such rewards are still held out. These rewards
have undoubtedly been excessive at times, unearned
and undeserved. Yet this ability plays such a vital

part in the functioning of the economic system as we
know it that even excessive rewards have been per-
mitted in the belief that the system as a whole was
sound. We are witnes.sing today some limitations to

the.se rewards, and the future may well witness fur-
ther limitations. But whether such organizing ability
be called forth by the lure of profits or in other ways.

it is essential to the functioning of the industrial

system. The size of the share of labor itself in the

joint product of industry is contingent upon the pres-

ence and exercise of such ability.

Constitution of the Individual Business Unit

The factors upon which the productive capacity of

a country depends have been discussed above in gen-

eral terms, as these four agents appear, in the large,

in the functioning of the economic system. But in the

actual working of this system these factors are brought

together in a multitude of small units, which constitute

the elements of the national economic structure. The
various individual establishments which are links in

the chains of production and distribution are them-

selves composites of these four factors, and some of

the major economic questions of the day center about

the problem of securing harmonious co-operation be-

tween these agents.

The task of combining these diverse elements, as has

been noted, falls to the organizing and directing factor

in industry which is called business enterprise. This

task is not merely the bringing together of land, labor,

and capital. It means in a specific ease the securing of

proper land and suitable materials, qualified labor,

and appropriate capital equipment, and the welding of

these factors into a productive unit in the proper pro-

portions for the given purpose. How much capital

may be profitably employed? What kind and what
amount of labor should be secured? How much land

is needed? How may labor, land, and capital be made
to work harmoniously together? What system of or-

ganization shall be emjjloyed? How shall the problem
of mass management be met ? These are problems which
in the past have not been solved generally either by
investors of capital, laborers, or owners of land, as such.

For their solution there has been called forth the sepa-

rate organizing factor, business enterprise, which buys
or rents land, purchases raw materials, hires labor and
borrows capital, and combines them effectivel}' into

a producing unit. This factor may take any one of a

number of forms, of which the individual enterprise,

the partnership, and the corporation are most common.

Division of the Social Product

In the organization of the business unit there is not

always the clear-cut distinction between elements which
has been assumed in the above description. Actually,

certain of the factors .shade into each other in many
cases, and there may exist no sharp line of demarcation
between the shares received by the different agents for

their part in production. Thus the single business

man may own his own capital and may perform a

great deal of the labor necessary to operate his busi-

ness. It is often impossible to separate business profits

from the wages of management, or economic rent from
interest on capital. But the outline given, simplified

as it is, may serve to make clear the structure of a pro-

ductive unit in industr.v. and to indicate the nature
of the problem that arises in dividing the social product.

This latter problem will be the subject of more detailed

discussion at a later point in this series of articles.
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The fharacteristics of the modern ecoiioinic system

are revealed in part in the structure of the individual

business unit, as described above. But for an under-

standingf of tlie economic order as a system it is neces-

sary to comj)relicnd the nature of the ties which bind

these indiviilual units tojrcther, making of them an

immense, complex and finely articulated whole. These

tics, in their number and diversity, are the most dis-

tinctive features of our present industrial system,

renderin<r it junre efficient and at the same time more

sensitive to disturbances than any other economic order

the world has ever known.

Ties Between Economic Units

The connections between units in the economic sj's-

tem are not all direct, visible, and obvious. A trader

or manufacturer is tied to the business woi'ld in which

he operates by a complex variety of bonds, of many
of which he is quite unaware. Yet these ties are all-

important. The existing order, in its peculiar sus-

ceptibility to crises, to business booms and depressions,

in its characteristic reactions to disturbances in evei\v

part of the economic system, bears witness daily to the

variety of these channels of communication and to the

extent to which they permeate the business world.

The modern price system is perhaps the most im-

portant factor in this tyinp: together in a complex
whole of the various parts which may be so widely sepa-

rated geographically or functionally. The nature of

these price connections will be the subject of the suc-

ceeding article. Certain other direct and important

relations may be indicated. *

Nature of the Industrial System

The industrial system may be viewed as consisting

of a niunber of parallel channels. do\\"n which the

products of industry flow. There are numerous inter-

connecting canals, but the broad channels down which
the main streams flow are of primary importance, and
trace out the most significant economic relations. Such
a channel has its source in a given extractive industry

—in wheat fields, iron mines, lumber camps, cattle

ranges, or cotton plantations—where the raw materials

are obtained from the earth. Thence the materials

flow downward to their ultimate destination, tlie final

consumer, pa.ssing through the hands of middlemen
of various degrees and kinds, transportation agencies

and manufacturing concerns. Storage elevators, ware-

houses, and various contributory services such as banks,

insurance companies, and exchanges may intervene to

assist in the process. Each route is characterized

by a close interrelation of parts, and by numerous and
intimate points of contact with rout<>s in other indus-

tries. Tlie channel may be direct and simple, or

devious and comidicated. In general, the development

of modern methods, with increased division of labor,

has increased the complexity of the course which goods

follow, tliough the movement toward integration, or

vertical combination in industry, constitutes a tendency

toward simplification. The industrial system is sim(ily

an organization of many such channels along wliich

goods of diverse types move, to be belched forth at

last as finished products when all processes have been

completed.

Such a view of the economic .system indicates the

character of some of the interrelations between units,

but it does not suggest all the tics which connect the

individual business unit to the other parts of the

system. Apart from the ties resulting from direct

buying and selling relations, the force of competition

sets up bonds wliich act as connecting links between the

various parts of the economic structure. It Ls through

such links as these that influences originallj' affecting

one part of the economic system are transmitted to

other parts, making the business cycle, for example, a

phenomenon which touches all elements of the business

world. Competitive ties of four general types may be

distinguished. Perhaps the most obvious relations

are those which center about the selling market of a

given concern. Here there are direct and unavoidable

contacts with all concerns producing the same or sim-

ilar articles or selling the same or similar services. In

buying its raw materials and equipment it comes again

into competition with numerous industrial imits. In

hiring labor and in seeking to retain its own working
force it is constantly in competition with other units.

And. finally, in tapping the funds of capital and credit

which play such an important part in modern indus-

try a business or industrial unit comes again into active

competition with other units. Thus on all sides a

given enterprise is tied to others; isolation is unthink-

able. It is an integral part of a system.

Specialization in the Economic System

The development of this system of closely correlated

parts has resembled in many ways the growth of spe-

cialization within the single unit. The part that tech-

nical division of labor—division of labor within the

factory—has played in industrial development lias been

fully explained in earlier articles. Technical speciali-

zation, minute division of function, has uncovered
hitherto undreamed of productive capacities, and has

made possible the astonishing advances of the nine-

teenth and twentieth centuries. No less fruitful has

been the similar process of industrial and geographical

division of labor which has brought about the existence

of these numerous parts in the economic system. But.

just as technical division of labor within a manufac-
turing establishment intensifies the difficulties of admin-
istration, ami makes the .smoothest co-operation essential

to efficient production, so the industrial division of

labor has made the task of co-ordinating the economic

processes of society ]ierha]vs the most difficult economic
problem of today, as it is the most vital to economic

well-being. That fine adjustment of parts which
is required in the operation of a delicately constructed

machine must be secured for the efficient functioning

of the economic system. The degree of co-ordination

which is actually attained is remarkable, in view of the

divei-sity of interests pursued by the millions of indi-

vidual workers included in the system, but the co-

ordination is still iin]ierfect. To .secure more ]ierfect

co-ordination, and to learn to control more effectively

the machine as a whole—these problems remain for the

present generation to solve.
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The Shift in Buying Responsibility

THE adoption of the budget system of pre-estiinat-

ing expenditures and establishing their control is

strengthening the tendency to push the responsibility

for purchasing higher up in the operating and execu-

tive groups. This situation is particularly true of

major items of plant equipment.

Fordham and Tingley describe the newer practice

with unusual clearness in their series of articles on

"Control Through Organization and Budgets". On
page 60 of the January instalment, referring to the

compilation of a budget, occurs this statement:

Before tlie plant section cau submit its requirements for

the budget, it is necessary that the supei'\'isors of the other

sections notify the plant supervisor of all the work they

desire done diu-ing the next month's budget period. Then
he has his foreman prepare a list of the materials and the

man-hours that will be required for all the work requested.

In advance of the date for submission of budget figures a

meeting of the manufacturing division superintendent and
his supervisors is held to determine which items of plant

maintenance work or departmental changes, etc., as requested,

will be approved for the next month's budget.

A budget once approved and submitted cannot be

altered without the approval of the controller, and in

some cases it is made out to cover more than one

month. Quoting again with reference to the manu-
facturing division:

Another estimate is made in similar foi'm of the require-

welcomed, for the spread of re.sponsibility means better

and more profitable operation.

ments for the two months
troller to forecast the cash

penses for such a period.

in advance to enable the con-

requirements and operating ex-

Such methods are in line with the principle of

"make your plan, then work your plan". They are

a major step in checking wasteful expenditures and
securing economical operation. But they are upgrading
the responsibility for buying, and creating a neces-

sity for a new form of sales appeal.

Before this shift of the final ".say so" for pur-
chasing materials, supplies, and equipment began^ much
of the responsibility for selecting and requisitioning

rested upon the foremen and minor executives. They
ordered largely on "hunch". To their credit many of

their hunches were good, but it is doubtful if they
could be defined before a board of directors, for the
simple reason that proved facts of investment charges
and savings were unknown. The technical advantages
were u.sually the only ones considered.

Today, in progressive plants under budget and con-
troller systems of management, the economic facts are
being studied before a decision to purchase is made.
The responsibility to buy is being placed higher and
higher in the operating organization. No one .should

be disturbed over the situation, rather it should be

The Place of the Business ^Magazine

NO good business man neglects his own trade paper.

The publication gives him immediately essential

information regarding his own line of business. When,
however, it comes to business magazines of wider scope

or of more general application, he is not so attentive.

As a correspondent writes :

'

' Your magazine is good.

I ought to read it, of course, but I haven't got time".

The reason for this attitude on the part of the ex-

ecutive is easily discovered. The routine and special

duties that press upon him must be attended to, or

there is quick and serious trouble. The current infor-

mation and special services offered by the magazines
may, in the long run, be quite necessary to the .suc-

cess of his business as the performance of many of his

otlier executive duties, but the magazine can be post-

poned without immediately serious results.

It must, however, be remembered that no "in-grow-
ing" concern is ever permanently prosperous. Success
is not spun from the inner consciousness alone, but
depends largely upon a knowledge of outside condi-

tions—of what others are doing. It is in this direc-

tion that the magazine serves. The average business

executive cannot give time, even if he had ojiportunitj',

for the outside contacts that would give him this

knowledge. The magazine here comes to his aid. bring-

ing him the culled experience and opinions of the best

business minds in the country.

It is true that it takes time to get this information
from the magazine, but its demands are not excessive.

The executive is not supposed to sit down and read the

magazine from cover to cover. That would be inter-

esting and it might be very valuable, but it is not
necessary to get the greatest part of what the maga-
zine has to offer. In fact, most readers merely "flip"
through their magazines, noting as they go any matters
of special interest, perhaps dipping here and there

to take in a few paragraphs, or it may be stopping to

read and study some chart or article of unusual or
immediate practical interest.

This "once-over" does not take long, and the maga-
zine then goes on—perliaps to other readers, or to

the shelves for binding wlien the volume is completed.
In many cases, it is cut up and the articles of more
direct interest are filed under the proper index num-
ber so that they are easily found when the need arises.

Tlie larger establisbments subscribe to a number of

copies of any .specially valuable magazine so that all

these various functions may be discharged simul-

taneously.

The business magazine. i)roperly used, is an impor-
tant factor in business success. It is easily brought into

l)lay and its very real value should not be overlooked.

I
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Securing Additional Capital

RKCEXTLY a correspondent wrote us in reference

. to securing additional capital for a small going

concern. His letter was published in the Reader's

Page of Management and Administration for De-

cember. As stated by our correspondent: "We are

paying expenses with fair comfort ; but are not making

money—that is, after salaries have been paid and

proper reserves set aside, there is practically nothing

left for surplus".

If lie can increase the business so as to carry over

this "dead center"' profits would be adequate. But

this requires $50,000 more of capital and he finds it

difficult to secure this. "We cannot put in any more

ourselves ; we have not sufficient standing to sell stock

or bonds. Is there any other way out?" New York

brokers had already been written to but had declined

to undertake the task of raising the additional capital

needed, stating that the issue was too small to interest

them.

The inquiry has attracted so much attention as clearly

to indicate that this condition of "non-elastic" self-

support is common. As another correspondent com-

menting on the inquiry says:

The question raised in this article is of very much interest

to me and as your correspondent states
—"There must be

others in the same predicament". I am writing this note

to say that I hope you may find space in the magazine

for any letters which give any new lines on this question.

Of course, in such a case many suggestions may be repeti-

tions but this question of raising additional capital for a

man in the neighborhood of $50,000 without a bond or stock

issue is one of great practical importance to business men.

On the Reader's Page of the current issue of Man-
agement and Administration appear several letters

in answer to our correspondent's inquiry, suggesting

methods whereby the desired capital may be secured

—or otherwise, meeting this same need by more efficient

use of the present capital. In the ]\Iarch number more

of these letters will appear. All are interesting and

some of the suggestions are of distinct practical value.

They will repaj- careful reading.

but little again.st it. Child labor is not, in the long

run, desirable or economical. Even the child of 14

—

the usual age limit of child-labor restrictions—is not

capable of doing good and systematic work and, as a

rule, employers will not take the time to train him.

Accordingly he is employed at "dead-end" jobs

which lead nowhere. He is, naturally, not content

with such work and drifts from job to job, running up

a startling labor turnover. In 1920 the Consumers

League studied the records of 253 children who had

l)oen at work a little over a year and found that during

that time they had held 589 positions. Of these 165

positions had lasted from 1 to 29 days ; 164 lasted be-

tween one and three montlis ; 141 between three and six

months.

The argument has been brought against restriction

of child labor that it interferes with the apprentice

system and limits the supply of apprentices. There are

few, if any, trades that will take apprentices under 14

years—that is, where the apprenticeship is real and not

just an excuse for securing an odd-job boy. In the

building trade, as in many othei-s, 16 is the usual ap-

prenticeship age.

But few, if any, modern executives will be found to

object to child labor laws. Humanitarian and socio-

logical reasons aside, they realize that the careless and

ineffective labor of young children is not economical

—

that, on the contrary, it is a menace to the efficiency

and discipline of the whole factory. Older, more re-

sponsible, and better-trained labor at a much higher

price is cheaper.

Child Labor and the Law

FOR many years past friends of the children have

endeavored to secure legislation regulating the use

of child laI)or. The first efforts were toward state legis-

lation but the difficulties were such that an appeal was

finally made to Congress, and federal legislation regu-

lating the employment of children under the age of 14

was twice secured. In both cases, however, this legis-

lation was pronounced unconstitutional by the Supreme

Court. At the present session of Congress a determined

effort is being made to secure such legislation as may be

now possible to alleviate the conditions of child labor,

and at the same time constitutional. amendments are

being introduced that will, if they are finally adopted,

enable Congress to enact really adequate child labor

laws.

There is much to be said in favor of such legislation.

Government Reorganization Will Aid Industry

FOLLOWING close upon the Mellon plan of tax re-

duction, M-hich in some form a determined public

will undoubtedly force Congress to pa.ss, comes an-

other big proposition which will save annually another

$100,000,000 of the government funds. This propo-

sition is one of importance to industrj-. and has had

the strong endorsement in principle, of both President

Harding and President Coolidge. It is the reorganiza-

tion of the Department of the Interior.

Briefly, the effort is directed toward the concentra-

tion in one division of all the non-military construc-

tion and engineering work now conducted by no less

than 34 distinct government bodies. The present De-

partment of the Interior would be organized into two

subdivisions, one of Public Domain and one of Public

Works.
After the change industrial managers will have

one central bureau to deal with in selling supplies to

the government for construction and engineering activ-

ities, instead of the present 34. Standard plans and

specifications will be developed for materials and

manufactured products desired, and every industry

will save large sums because of this uniformity and

on account of simplified commercial negotiations witli

the government.

The reorganization is being urged by the American

Engineering Council in conjunction with architects

and contractors, and a bill will be introduced into the

present Congress in the endeavor to bring it about.



THE READERS' PAGE
Securing Additional Capital

SEVERAL suggestions have been received by the

editors toward the solution of the financing prob-

lem stated in a letter printed, without signature, in

the December issue. The letter was from the manager
of a manufacturing company doing a business of about

$200,000 a year, working to the limit of its available

capital, but needing special financing of about $50,000

to carry it over the "dead point" of its development.

One suggestion is from L. H. Allen, C. P. A., Yice-

pi'esident of the accounting firm of Albrecht & Weaver,

Inc., of Buffalo:

.(

Editors of Management and Administration :

I have read with interest the letter in your Decem-
ber issue entitled "Securing Additional Capital," and
am moved to suggest a possible solution. Since the in-

quirer's letter does not reveal enough information to

justify a positive expression, the recommendations

which follow must be considered purely tentative.

The borrowing of capital for plant expansion is

ordinarily justifiable when the following conditions

are present or prospective:

1. A product which fills an economic need.

2. Plant location economically right; e. g., labor and
material easily obtainable at reasonable cost, and
shipping facilities good.

3. Management efficient and dependable.

4. Present output maximum possible for equipment
and at minimum cost consistent with quality de-

manded by consumers.

5. Expansion of plant possible without excessive cost

for additional space.

Those seeking to borrow should assure themselves

that they are in a position to satisfy potential lenders

concerning these important points, and to do this the

assistance of a disinterested party is highly desirable.

A survey and report by competent cost-of-production

accountants and engineers should put at the disposal

of the manufacturer exact information as to produc-
tion and costs, as against i)ossible results without addi-

tional equipment.

This, in the hands of his banker, might prove
to be the magic wand opening the door to greater

opportunity.

Finally, suppose that the banker has reached the

point where he is willing to loan funds but requires

collateral. Would it not be possible for the inquirer

or a group of stockholders to put up their stock to

show their good faith to the banker?

Lewis H. Allen.

A second reaction is expressed in this letter from
E. W. Stake, of 2518 Ainslie Street, Chicago:

Editors of Management and Administration :

In response to the letter on "Securmg Additional

Capital," in your December number, there are several

comments I wish to make.

The letter is expressed in terms so general that it

is difficult to make practical suggestions without fur-

ther detailed information. If the concern is not a

money-maker on the capital invested it is a question

whether more capital will make it more profitable.

The exact status of the case is not .shown. It appears

to be one requiring not merely bank credit but rather

permanent invested capital. If the former were the

case, I would suggest that the writer try to borrow

up to $25,000 from his own bank, and also obtain an

open line with another bank for the same amount.

In that way he could make a "clean-up" with each

bank for a fair portion of each year, keeping com-

mensurate balances with both banks.

He might also try working two shifts at his plant.

By this plan, on the same amount of fixed capital, he

could produce an output close to twice as much—at

any rate, as much as would be consistent with sound

business principles.

As to his administrative and selling expenses, these

must of necessity be somewhat increased. The weak-

ness of the case lies in a lack of profitable turnover.

The foregoing is only a brief letter, and does not

cover thoroughly all the points mentioned.

E. W. Stake.

Still another point of view is advanced in the fol-

lowing communication from Dana R. Hanford, public

accountant and auditor practicing at Duluth, Minn.

:

Editors of Management and Administration :

The letter appearing in your December issue under
the caption, "Securing Additional Capital," interests

me to the extent that I am urged to make an attempt

in the general direction the writer of that letter

desires.

Let me say in the beginning that I have nothing but

respect for the sincerity, judgment, and real business

ability of this man. lie has racked his brain, and no

doubt has spent many weary hours, in trying to find a

solution of his difficulty. He can see no way out,

and it is, in my opinion, an indication of his broad-

ness of vision that he has put the problem before us

for discussion. His situation is serious and it perhaps

is not especially comforting to know that such a situa-

tion as his is far from being uncommon. If, then, I

may be permitted, I should like to say some things

to him which may appear even to insult his intelli-

gence, but which are rather intended to serve as the

sort of a cold shower we used to take after football

practice. It seemed to take out the tired feeling and
left us fresh and invigorated.

222
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Are you sure, Mr. Man, of the premises upon which

you ask us to base our conclusions .' Or have you been

staring at your problem so long, reviewing it in all

its various angles, but seeing it through the same

tinted glasses, that it has finally become imbued witii

the color of those glasses? Getting right down to plain

English, can you be dead sure that you have not been

self-hypnotized?

I can understand your attitude when you say:

"Manufacturing and selling on the present basis

we can hardly expect to do better than at present."

You may be right. But do you know' How do you

know ? Who else says so ? Viewed from the same old

desk, with the same iiair of eyes, with a thousand and

one other things coming up to distract the attention;

this going on day after day, week after week, month

after month, it would be the easiest thing in the world

for even as able a man as you. sir. to let his tiioughts

travel in the same old track and to come to the same

conclusion every time.

Perhaps other ej'es, attacking the problem from a

different viewpoint, and with nothing to interrupt a

concentrated attention upon your jiroduetion and sales

jiroblem would discover a less somber tint which might

l)oint the way to hope for a new day of increased

activities.

!May I suggest, too, that the really efficient man I

know you to be has long ere this fully availed himself

of the services of a public accountant ? I mean to

direct your attention to the word "fully." I do not

mean that you have merely had the usual balance sheet

audit at the end of each year. I mean that you have

gone to a competent auditor and have laid all your

cards on the table—made a clean breast of the whole

thing—and then said to him

:

"I want you to go ahead and find out what is the

trouble; you are to be absolutely unrestricted in your

work ; .somewhere there must be a nigger in this wood-

pile, and it's j-our job to find it."

^lany who find a degree of satisfaction in the fact

that they are progressive, and feel that this is in

part evidenced by an audited balance sheet at the end

of each year have yet to realize that this is but a

small part of the service their auditor is prepared to

render. It is true that this service has in the past

been the most common one. but it is also true that the

world of business is now beginning to draw upon the

outside auditor for .services of a nature which the

profession itself would have viewed as something akin

to here-sy not so long ago. These services include work

of an analytical nature, budgeting, and the very closest

of co-operation with the management.
Your auditor, sir, if he is really one of the able men

who form the major portion of the accounting pro-

fession today, is quite likely to find jiractical ways,

within your own organization, of helping you to work

out your problem—provided you turn him loose with-

out hobbles.

But, you say:

We ha\e nii n\iditor of tlie type you Imve in iniiul; we
have turned him loose; he ha.< made the fullest pos.«ible in-

vestigation; he has formulated a system of costs which gives

us current information while it is still hot ; he has devised

an accounting .sy.stem which gives us minutest control of

every phase of our business; these are kept up to date all

the time, and in addition to this we have a practical, work-

ing budget. More than all this, we, the management, are

using this data to the very fullest extent of which we are

capable.

Hut our problem is still unsolved. We still have to in-

crea.se turnover. This requires additional capital which we

haven't got and and can't get. Your suggestions are all good,

but they don't help us out of our difficulty. Thank you, just

the same.

Mr. Editor, this man's position is not unique. There

are literally thou.sands upon thousands of just such

firms all over the country. Intrinsically sound, they

are, nevertheless, compelled to go limping along con-

stantly hampered by lack of capital because the security

market does not seem to have been developed in a man-

ner which takes care of such cases. • The banks cannot

furnish them with capital other than to meet current

needs, and the limit on such advances is very definitely

set by their relation to quick assets.

I confess that I do not know whether the plan I

have in mind is now being used, and I freely admit

that its practicability may be open to question. But

cases such as this one have been brought to my atten-

tion before now, and I have given them some thought.

It appears to me that a method .should be found

of a.ssisting these concerns, and that it might assume

the following general form

:

Suppose we organize a corporation which is author-

ized to issue a certain amount of common stock, and

in addition thereto, a gold bond bearing, say 6 per

cent interest. Let this bond be an obligation resting

upon such securities as may be taken over by our

corporation, and let a constant campaign be waged

for the sale of these bonds. The risk being wisely scat-

tered as between industries, and the limit of bonds

being established at a conservative ratio to the under-

lying .securities, they should be a fairly attractive

investment.

Now let the writer of the article which has provoked

this reply come before the directors of our corpora-

tion (men selected because of their demonstrated busi-

ness ability) and present his case. We agree that his

presentation appears plausible, and that, he being will-

ing to bear the expense, we will made a thorough in-

vestigation of his ca.se. This investigation will take

the form of an appraisal of the physical condition of

the plant, an examination of its .source of supply and

the distribution of its product, a detailed audit, and

inquiry into such other matters as appears advisable.

The results of this investigation being satisfactory',

the gentleman is informed of the terms upon which we

will finance him. These would very likely take the

form of a hypothecation of certain of his as.sets which

might be covered by a mortgage bond or perhajis merely

by his eor]iora(ion note.

Tiie terms would include an adequate rate of dis-

count on his paper, and monthly or quarterly amortiza-

tion of the principal as well as payment of interest.

During the life of the obligation we would maintain

close contact with his organization throtigh continuous

audits and might require a seat at his director's

meetings.
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From the standpoint of our corporation such a plan,

properly directed, should show reasonable net earnings,

for the selling cost of disposing of the underwritten

securities under the present methods is eliminated,

those securities being locked in our vaults. Instead of

attempting to sell $50,000 worth of this man's securi-

ties, we are constantly selling our own bonds, and the

proportion of this expense chargeable to this particular

deal is relatively small.

From the standpoint of the many concerns who are

hampei'ed under present conditions, such a plan ap-

pears wholly feasible. We may even grant that the

rate of interest would be run up by the discount to

what seems to be a high figure, but had it not been the

combined judgment of our directors that the business

could pay this interest and still continue to function?

Also, that it could not only do this, but in addition

could amortize its debt, eventually paying it in full?

And was it not our client's earnest desire that he obtain

this advance on just such terms? In addition, he must
not overlook the very tangible benefits which he is

likely to derive from the constant supervision of an
experienced and capable body of men whose heartiest

wish is that he may be able to pay up his obligations

and go on his way free and prosperous at the earliest

possible moment.
I shall be glad if this proposal appears to have enough

of merit to invite discussion in your columns. I again
admit that there may be serious difificulties in its prac-

tical working out, but surely they are not insurmount-
able, and there can be no question of the need for some
way of assisting these concerns. The economic loss

from this source must be a very considerable item.

Now, you, sir, who started this. I do not know that

I've said anything new, and I may not have given you
any new ideas, but I do know that your problem is a
real one. I also know (and this may help you some)
that there is no problem in which we have the working
out of a (jood result for which we cannot find a proper
solution—if we go at it in tlio proper manner.

Dana R. Hanford.

The Human Equation in Business Activities

and J^orecasts

The following communication from Archer Wall
Douglas, Chairman of the Committee on Statistics and
Standards of the Chamber of Commerce of the United
States, gives an interesting view of the effect of mass
psychology upon business conditions and also as to the
normal rate of growth in industry.

Editors of Management and ADMiNisTR.vriON :

In a recent number of Management and Adjiinistra-
TiON there is a very interesting article by Carl Snyder
of the Federal Reserve Board which seeks to jn-ove that
the suppo.sed potency of "mass psychology" in the
determination of business activity is largely a "myth".
Furthermore, that practically every industry or form
of business activity shows a normal rate of growth if

taken over a sufficient period. The conclusion bpiiig

that consequently it may prove possible to construct

from the statistics of such growth a reasonably safe

guide for business enterprises by which to direct future

operations. My own experience is so entirely at vari-

ance with both of the views set forth that I have taken

pains to go into the evidence submitted, and also to

place some witnesses of my own summoning on the

stand for cross-examination.

Pig Iron and Soft Coal Production

Pig iron and soft coal are two commodities cited by

IMr. Snyder and here is what they disclose. I took the

statistics of production of pig iron from 1S70 in 5-year

periods for about 50 years. The percentages of in-

creases of one period over the preceding period vary

from 18 to 75 per cent with no uniformity of relative

growth to be found anywhere in the periods. All that

can be said is that there is continuous growth over the

entire time in 5-year periods but not always in suc-

ceeding years, and the growth of one period is fre-

quently in strong contrast both to the periods preceding

and following. One of the causes affecting the figures

is that of strikes, sometimes of coal strikes, sometimes

of strikes at the steel works, both of which add to the

irregularity of the years and the periods.

The story of coal parallels that of pig iron as to the

wide differences between the percentage of increase in

5-year periods going back to 1870. They range from
21/2 to 100 per cent, one of the disturbing elements

being the constant and often prolonged strikes affecting

production. It is rather significant that some of the

smallest percentages are those of the latest 5-year

periods, because it brings up the far-reaching problem
of other heat and power producers, i. e., oil, and electric

power derived from waterpower in which coal plays no
part. Obviously the increase in coal production must
be considered in relation to these other forms of heat

and power if it is correctly to represent the growth of

the factors of power and heating. You immediately

run up against the fundamental contradictions between
the possibilities of increase in oil and in the other factors

of light and heat.

Oil production is purely a natural phenomenon de-

pending for its continuance upon the discoverj' of new
fields, which discoveries are sometimes a matter of

chance, sometimes of design. In 'the past this is indi-

cated in the differences between two successive 5-year

periods of 20 per cent in one case, and 50 per cent in

the other, and in other periods of still wider differences

between extremes of 5 and 75 per cent. Meanwhile the

growth of electric power for all purposes is Likely to

outstrip all estimates, since it will not only increase in

relation to the growth of population but also of wealth,

education, and intelligence. It will also be largely in-

fluenced by that human p.sychology which has come to

regard electric lights and telephones as necessities and
not as luxuries, and as a part of the equipment of

modern social and economic life.

Influences Affecting Forecasts

IMuch the same problem presents itself as to the prob-
able increase in automobiles in the near future as well

as in the years to come. The proportion of automobiles
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per capita is larsrcst in the ffreat plain states such as

Iowa. Nebraska, South Dakota and Kansas where phys-

ical obstacles to travel are mostly absent, roads are

many, and large eities are few. This same ]n-oportion

also prevails in California where rivers, deserts, moun-

tains, and forests are the natural lundranees to easy

means of communication, but where good roads are

luunerous. For it is something more than a coincidence

that the other factors of liberal automobile buying,

widespread education, and a high degree of intelligence,

arc common to the people of all the states in question.

For education and intelligence arc the forerunners of

wealth, and of that keen comprehension among the

nuiny of the value of such progressive factors of civili-

zation as automobiles.

In such a homely matter as that of forecasting the

probable sales of household and kitchen utensils it is

found that price is often a less compelling factor than

api)earance. labor-saving properties, and style, for in

such matters the human equation is equally a factor

along with the records of past outputs.

In all the other lines of production that I tabuhited and

analyzed I found the same characteristics of wide varia-

tions in production between the various o-year periods

and an entire lack of uniformity of growth. In such

commodities as cement, zinc, lead, copper, silver and

wool there has been no growth at all in domestic pro-

duction in the past -30 years, merely an indeterminate

ebb and flow, with no definite movement in any

direction.

Farm commodities, wheat, corn, and cotton, show the

same characteristics as manufactured products, only in

more marked degree. Wheat and cotton are at present

on the declining scale, and the circumstances surround-

ing these important factors of economic life are at

present .so comi)licated and uncertain that any attempt

to forecast their production even in the next two years

would be mere gtiesswork. And yet tlie prosperity of

the South depends more upon cotton than any other

factor. In the matter of live stock there has been prac-

tically no increase for 20 years.

There are also industries, as for instance, the manu-
facture of malt liquors and of saddlery and harness,

which show a decrease and will probably continue to

do so as time goes on. Charts that record the progress

of business activity must also modify the gradient of

their curves by the application of the figures of indus-

tries such as these that are going down hill. It must
also be noted that the business done by automobiles and
motor trucks is not all of new creation, but an appre-

ciable iiortion of it is still merely the transference of

that formerly done by means of lun-scs. railniails. and
trolley cars.

The Past as a Measure of the Future

It seems iilausible that if it were possible to construct

a curve that showed with a fair degree of approxima-

tion the course of business for a long period of time

past that it woidd also be possible to construct another

curve for a similar period in the future. Certainly

tliis could be done if the past is a true index of the

future. But such a curve would, however, be only an
approximation at the best, for the great variations, in

5-year periods, of increase in production in all the

factors of activity I have mentioned, show conclusively

that the attempt to forecast the activity of any 5-year

jieriod in the future upon the basis of any 5-year period

in the pa.st would be mere gue.s.swork. There is no

regularity of production in increase or decrease to admit

of such determination.

Furthermore, it is to be noted that the different lines

of production, if charted separately, do not show any

similarity of movement either of prices or of production

save in times of extreme prosperity or of extreme de-

pression. In ordinary times such movements are due

principally to the separate causes which affect them as

lines. Even this has to be further modified; lumber,

brick, cement, and structural steel are all building ma-

terials which are now active because of much building

and construction, but when the keen edge of building

houses and structures is dulled, cement and brick will

still feel the effect of road construction in which lumber

and structural steel will have small part.

Requirements of Intelligent Forecasting

Now it may be an interesting mental exercise to

endeavor to forecast prices and production for the next

5 or the next 20 years, but I cannot see that it serves

any useful purpose under the present difficulties attend-

ing such prophecy. What the average business man

most desires is some intelligent idea of what is going to

happen in the next six months, or the next year, and

I do not find that this desire is meeting with much real

gratification. For before we even reach this stage sev-

eral things must come to pass. Statistics must be more

complete and accurate than is now the case, and they

must be interpreted by those who have personal knowl-

edge of the facts that produce the statistics.

Government statistics should be, of all others, the

most reliable. Yet the revei-se is so often the case as to

bring them under general suspicion on this score. Some

of the estimates of crop yields, especially of cotton, in

recent years have been so wide of the mark as to cause

doubt as to the methods i)ursued. For instance, sup-

posedly comparable estimates of the Department of

Agriculture and the Census Bureau of the niuuber of

live stock in restricted areas, such as New Hampshire

and Delaware, have differed as much as 35 per cent. My
own investigations have convinced me that these dis-

crepancies are due not so much to the methods used,

as to the fallibility and variation in the human report-

ing element. On the other hand, there are apparently

sufficiently reliable statistics in lines of production, such

as cement and lumber, where there is an understanding

among producers as to the collection and codifying of

such figures.

As stated, there can be no intelligent analysis of

stati.stics unless the student has sufficient knowledge

of the facts that produced the statistics to detect errors

both of omission and inaccuracy. As an example of

this, it is assumed in general by those writing on the

subject of retail distribution that the sales of department

stores and of chain stores, both of them mostly in the

large cities, and of mail order houses, are typical in

nature and volume of the sales of the miscellaneous

retail stores scattered throughout the countrj'. The
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great volume of business done by department stores

during last fall was largely dvie to a sustained campaign
of bargain sales and constant advertising. For these

shrewd merchants z-ealized the conservative sentiment

among the buying public, and went gunning for a

trade that would not otherwise have come to them in

such full measure. I know of instances of stores which

did not adopt such vigorous measures and consequently

failed of like success. The curve of sales of mail order

houses often differs radically from that of other retail

sales since it depends largely upon the seasons when the

farmer has cash to spend, and these sales not infre-

quently represent a loss of such business to the retail

trade in the small towns. There are not sufficient avail-

able figures of the many thousand individual retail

dealers scattered all over the country, in small towns
and large cities upon which to form statistical tabula-

tions, but there is a great mass of information coming
from the traveling salesmen to give substance to the

statement that such sales were not in general conformity
with tliose of the mail order houses, chain stores, and
department stores.

Factors Affecting Present-Day Forecasts

During last fall consumers were everywhere slow to

purchase and when they did, purcliased only for imme-
diate wants. Orders were generally for small quan-
tities, and buying for the future was of most moderate
nature. The reasons were obvious ; the btiying power
of the cities was proportionally far greater than that of

the country because of the great amount of building

which was, and is, almost entirely in the cities. Like-

wise the manufacturing plants with their great numbers
of wage-earners were also mostly situated in the cities.

In the country the buying power was very limited in

great .sti-etches of wheat-rai.sing sections, of cattle

ranges in the west, and in scattered spots in the cotton

belt. So if the total retail sales were available, the

gradient of their curve would be much more modified

than now shown. With these facts befoi-e me, and with

the further addition of actual observation and of first-

hand reports of the actual condition of business in

every section of the country, I can only adopt the Mis-

souri attitude of mind towards charts of distribution

made up from statistics, some of them partial and
incomplete, some of them mere estimates. Regarding
these estimates I am often reminded of the calculations

of a noted astronomer concerning the motion of Alpha
cygni, a star wliieh seems to be directly approaching
us—"in a period which will fall somewhere between
one-hundred thousand and three-hundred thousand
j-ears it will pass by our system within one-hundredth
part of its present distance".

^V^len it is remembered that the difference between
the volume of business in good times and bad times is

often only 10 per cent, it will be realized that estimates

to be of any value must be fairly approximate, and we
must have some idea as to how approximate they are.

Here are two recent illustrations ; the early government
estimates of the cotton crop were about 1214 per cent
too large, and yet for months these figures were accepted
as the basis for all sorts of entertaining fiction such as

the money the farmer would receive for his products

last year, and the proportion of the value of the wheat
crop to that of all these products. Meanwhile those

who knew the facts, and stated them, were as the voice

of one crying in the wilderness. Again for the past six

months no one has had any intelligent idea as to how
many hogs there are in the country, and estimates as to

their number vary from 5 to 20 per cent in difference.

Public Sentiment as a Forecasting Factor

If we are to make forecasts of the future of business

that are to be of real value, we must not only have more
accurate and more complete statistics, but the prophets

must also be in toucli with the drift of public sentiment.

It is today the controlling factor in the situation though
there are practically but few statistics concerning it.

Throughout the nation there is a general feeling of

uncertainty and doubt regarding the future, and a con-

sequent hesitation to embark in any ventures for the

future and then only as necessity dictates. Buying by
both consumer and dealers is largely from hand to

mouth. This is true even in sections where fundamental
conditions are inherently sound, which covers practi-

cally the greater part of the country in population if

not in area. It is elementally a sound and healthy

sentiment, born of the common sense of the many, and
is our best safeguard against dangers of speculation and
inflation. It is entirely unmoved by those specious

prophecies of imminent prosperity which are common
enough, and which seem merely intended to impart

cheer and comfort to the situation, since the prophets

must realize perfectly well that certain problems have

to be cleared up before there can be anj- general and
sustained forward movement. Those who seek to divine

the future will find their best guide in the study of the

nature and trend of this sentiment.

Archer Wall Douglas.

Producing More Industrial Executives

Editors of Management and Administration:

Just a few words on your editorial, "Producing
More Industrial Executives," which appeared in the

December i.ssue of ]Management and Administration.

An editorial of this character interests me more than

any other article because I am looking forward to the

day I may become an industrial executive. I am a

student of political economy and business administra-

tion at a university. I would like to present views of

some young men who are supposed to represent the

supply curve against those controlling factors repre-

sented by the demand curve.

It would be difficult to speak for the thousands who
are attending universities preparing themselves for

industrial executives or scmie other position in which

they will be a benefit to societj'. There .seems to be

an ill feeling among the young men of today against

industrial society.

The early part of this year I was forced to discon-

tinue my classes at the university until I got a little

money ahead. I have always worked my way through

school. As I was studying economics I desired to get

into industrial work.
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I visited many industrial organizations of employ-

ment. When I started out, I believed that men of high

degree and position were looking for young men wlio

devoted a large part of their time and study to fill

positions of importance in large industrial corpora-

tions. But no! Much to the contrary.

The one important factor I discovered and want to

emphasize is that the young fellow who starts at the

bottom as office boy, and just finished grammar school,

is given the ])reference over university trained men.
From experience, I found out that these men have no
forethought, no practical knowledge of economics,

know little about the business conditions and how to

meet them, and if they wore to speak the truth, they

would admit they do not like to study. But yet, if

there is a vacancy for a higher position this routine

worker will get it through some influence or "pull"
over the trained man. Why? Is not this a hindrance

to society ?

Let me cite you a case from my own personal experi-

ence. During my three weeks in quest of a position,

I entered the employment offices of a world-wide cor-

l)oration. After waiting in line for about an hour.

I was interviewed by a man. a foreigner by birth and
one who did not have an easy flowing English speech.

He sized me up as if I was a dumb foreigner seeking

a common laborer's job. I characterized him and
readily saw that lie was the type of person who would
never give an intelligent American a good position. I

expressed my desire in as few words as po.ssible to

give room for him to ask plenty of foolish questions.

His questions were short of nature and I readily saw
that he did not want to hire me. But I would not

leave. I began to ask many questions which led me
to the information that he had openings but desired

kinfolk. He finally told me my education did not mean
anything; I did not have enough experience. I thought
that was hitting a university trained j'oung man pretty

hard. Education does not mean anything then? So,

why urge colleges to train young men for industries?

I told him I wanted to see one of the executives.

This put a scare into him and he gave me a position

similar to that of an office boy. As I was anxious to

get into any position, I took it with the thought of

either developing the position or myself.

For almost two months I worked 10 hours a day.

including Saturday and Sunday. One Saturday I

wanted to get off and they told me to work or lose

my job. I lost my job. I want it understood that the

above hours were not agreed upon when I was hired.

I took my complaint to the superintendent—an "In-
dustrial Executive". Such a discouraging talk I have
never listened to. I found out that in this corporation

all the executives had a very impressive "pull," also

that all executives are always picked from the ranks.

This dissuasive person denounced education. In

fact, he never would help a fellow who was in my posi-

tion—making his way through school.

Do not believe I am pessimistic and trying to de-

nounce the industrial executives, but there are a few
things some executives must open their eyes to before

tliey urge the young men of today to study for indus-

trial executives.

I am writing this letter with onlv one thought in

mind. After reading this letter what can you .say to

or for a young man, who, like my.self, has spent al-

most two years of time studying at school and read-

ing magazines on the industries of the world and its

markets? Would you advise him to stop studying

and consider the past as a waste of time or can you
present new views to me on this subject 1 Don 't think

that the university trained man expects a million dollar

position the day he leaves school, but he does expect

industrial society and the commercial world to give

him a fair chance.

Taking the facts I have stated, do you believe we
are given that chance to prove ourselves? I am only

one of the thousands. I can cite as many more ca.ses

of young men the .same as myself.

I believe I have mentioned enough facts to prove

to yoii that before the National Industrial Conference

Board or any other committee starts a campaign to

urge young men to train for industrial executives, they

miist first overcome the feeling most executives have

toward university trained men. I speak from two

years of "hard knock" experience.

It would satisfy me if some of the executives of

society would read this and get the view of the young
men of today—not only myself but those who think

bravely and actively for the future. Yours very truly,

Harry E. Bell.

Another Vote for Calendar Reform

DR. S. C. McLEOD, Secretary of the National

Association of Cost Accountants, is receiving no
little support of his brief for calendar simplification,

published in this department in the December issue. Dr.

]\IcLeod firmly believes that there is in this country a

great volume of interest in this question, if it could

only be concentrated and brought to bear at the right

point. Some years ago he operated a sales organiza-

tion on 13 equal periods. He says that the plan made
it easier for him to maintain his records, but created

a considerable amount of confusion because the rest

of the organization did not operate on the same plan.

He believes that the scheme is feasible only as a general

movement established by law, and probably on an inter-

national basis.

The letter which follows is from the Chief Engineer

of the Rumfin-d Falls Power Co., of Rumford, Maine:

Editors of ^Iaxagemext and Administration :

The communication of Dr. S. C. McLeod in the

December i.ssue of M.\n.\gement and Administkation

has my full approval. I have been advocating calendar

reform for a long time, and I began it by reforming the

clock. In my management and records of continuous

operations I have for more than 30 years used 24

hours a day instead of two twelves, witii A. M. and

P. ^I. This is, of course, the same s3-stem that is used

on the railroads in France.

Pending the reform of the calendar I am smoothing

part of tlie irregularities by putting the last day of

January and the first day of March into February, so

that the first four months have 30 days each.

Charles A. Mixer.



NEWS OF EQUIPMENT
FOR THE MANAGEMENT

This department is conducted to give the essential facts in

regard to new equipment which may be used in the operation of

manufacturing concerns. As the sources of the items are rep-

utable manufacturers, Management and Administration ac-

cepts this information as reliable. ^The Editors.

Pay-Roll and Production Accounting

Machine
Index Number

651.264 Accounting machines
ONE of the signifi-

cant developments

in the past few years

in industrial operation is the application of mechanical

devices to do mental work. As a result more and
more machines are being installed to perform calcula-

tions and accounting -operations. The advantages

which have followed the application of labor-saving

devices to replace

manual labor are

being duplicated

in this newer
field, V i z., in-

creased produc-

tion per unit of

time, lower cost
per operation,

and lessened
drudgery and
fatigue of the

worker. I\Iachin-

ery performs
mental operations

as well as manual.

Among these developments is one which has been in

progress for some years in the plants of the National

Cash Register Company and some of its customers. It

is an accounting machine adapted to pay-roll and pro-

duction accoiinting. It is of the selective card-posting

type capable of giving 27 individual totals and three

grand totals, and having a table which can register

in any one of 26 lines on a record card or on two
record cards. Furthermore it gives an impression

of each po-sting on a continuous audit strip and will,

when desired, give impressions of the totals, at the

same time printing these totals on a separate record
card. This machine is shown in Fig. 1.

The applications of this accounting machine are so

fundamental and numerous in the developing of oper-

ating records that it is difficult to present them in a

condensed space. However, by referring to the accom-
jianying illustrations of typical cards and records it is

possible to show how this machine has been adapted to

pay-roll and production accounting.
Fig. 2 shows the pay-roll record side of the com-

bined time and pay-roll card. The reverse of this

Fig. 1 A Pavkoll and Production Accounting ilACHiNK

card, which is not shown, is the regular Stromberg

clock card, and is used to record elapsed time. The
record on the side shown was printed in a machine

of the type shown in Fig. 1. The first column shows

the quantity of each lot of product; the second the

price paid for that lot; the third the "total" of quan-

tity; the fourth the "total" of price; the fifth the total

quantity to date ; the sixth, the total earnings to date

;

the seventh the symbol indicating the style; and the

eighth and last, the number of the operator, the letter

of the particular machine upon which the record was
made, and the number of the style or kind of the

article. All of this information is set up on the

accounting machine, the card is inserted, being first

registered to the line where the posting is to be done

by means of the table shown at the extreme lower left

of the machine in Fig. 1, when the tripping of the

motor bar by the operator causes the record to be

printed in its

proper place on

the card.

It will be

noticed that the

fifth column gives

the total of the

amount of prod-

uct turned out,

while the sixth
column gives the

total earnings for

the period covered

bj' the card.
When the card is

finished at the

end of the week, the operator signs at the bottom under
the statement

—"If satisfied that all work for the week
appears above—sign here," and signs again at the

bottom when paid off. This card thus carries a com-
plete production record for the operator, shows the

earnings for the pay-roll period, and is a receipt for

wages paid.

The girl who operates the machine has a table of

products, of various quantities and piece rates, in order

that the price set up for the second column of the

card may be read without computation.

In addition to posting this information on the card

an impression is made of every posting on a continuous

audit strip. A section of this strip showing some of

the entries on the card of Fig. 2 is reproduced in

Fig. 3.

Furthermore the machine can accumulate totals for

style or general order numbers and these may be

printed on a card as desired at the same time being

impressed upon the continuous strip. A record of

totals is shown in Fig. 4. Printed on a card they

are shown in Fig. 5.

228
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One of the indirect features of the system which this

machine makes possible is the personal check of the

record by each responsible party before the report

leaves his jurisdiction. This means that everyone

knows where he stands and it is unnecessary for some-

one in another department to discover and call his

attention to errors in paj'-roU and i^roduction figures.

As a result misunderstandings over wages and pro-

duction have been eliminated.

One other feature of the machine is worthy of men-
tion. If it is desired for any reason to jirint the same
entry on two cards, this operation can be performed
in one movement of the machine. The second card must
be slightly larger than the fir.st and a specimen is

shown in Fig. 6. Both cards are inserted at the

same time, the card of Fig. 2 being beneath and the

card of Fig. 6 uppermost. The machine first prints

the entry on the upper card, ejects it, and in the same
downward motion of the impression mechanism prints

the same record on the under card. The machine can

be set at will to make either one impression on a single

card or duplicate impressions on two cards.

If it is desired to file the second card under the

Z READINGS

CL401
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apparatus where the temperature is to be controlled

and is connected by a capillary tube to the case (8 in.

in diameter) which can be mounted at any convenient

location. As the temperature at the bulb increases or

deci-eases, the thermostatic spring uncoils or recoils,

thus moving the pointer across the scale. The exact

temperature existing at the bulb is indicated on the

dial and the responsiveness and closeness of the control

may be determined.

The temperature is controlled by a simple arrange-

ment. On each side of the indicating pointer is located

an arm. These arms are mounted on the axis of the

pointer and have mounted on them auxiliary contractor

arms. By adjusting the left-hand arm to point to the

minimum temperature, and the right-hand arm to point

Indicating Steam Flow Meter

Fig. 1 Electric Type Temperature Controllek

to the maximum temperature, control is established Iie-

tween these two points in the following manner. When
the indicating pointer reaches the minimum tempera-

ture, its contact block makes an electric contact with

the left-hand arm, closing a circuit thi-ough binding

posts L and C which operate through a relay to close

the circuit of an electric heating coil. The current con-

tinues to pass through this heating coil until the in-

dicating pointer reaches the maximum temperature

and makes an electric contact, with the right-hand

arm closing a circuit through binding posts C and H.
The least difference between minimum and maximum

control temperatures is approximately 1/32 in. It can-

not be expres.sed in degrees of temperature Tinless the

range of the scale is known. The difference between
the minimum and maximum temperatures may be

changed by turning the adjustment screw provided
within the case. This is accomplished by having the

left contact arm moved toward or away from the right

contact arm. The greatest difference between mini-

mum and maximum control temperatures is approxi-

mately y2 of the total range. In addition, both arms
may be simultaneously raised or lowered. Fluctua-
tions in temperatures at the ca.se of the instrument are

corrected automatically.

The controller may also be u.sed for starting and
stopping a motor by means of a motor-starter, as in

the case of an automatic refrigerating unit. It is

manufactured by the ('. J. Tagliahuo ]\rfg. Co.

Index Number

621.171 Indicators

THE management of

two classes of plants

will be interested in the

indicating steam flow meter described below. First,

small plants using low capacity boilers of 100 hp. or

less ; and second,

plants having a

number of

smaller boilers

which are gradu-

ally being re-

placed by larger

units. Neither

plant can eco-

nomically use an

elaborate system

of flow meters.

They are, never-

theless, essential

to provide the

fireman with a

record of opera-

tion to enable him to obtain a reasonable efficiency.

To meet the twofold need, the R. B. IMeter illustrated

herewith has been developed by the Republic Flow
Meters Company. It is used to indicate to the fireman

the load cari-ied on each boiler.

In design the meter is a reduction to a smaller scale

of the standard Republic R. S. Meter. It is therefore

unnecessary to describe the design in detail. In general

it consists of an indicating dial graduated to read

Fig. 1 Steam Flow Meter

Fig. Flow .Meter Body
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directly to boiler horsepower, a meter body, and a dif-

ferential medium—either a pilot tube or an orifice

plate.

The indicator is installed on the boiler front and

guides the fireman as to the demand on the boiler for

steam. He is thus enabled to anticipate a sudden over-

load and increase the combustion rate in his furnace

before the steam pressure drops. Likewise he is able to

detect an impending drop in the load and can reduce

his combustion rate to prevent waste of fuel. In these

ways the meter is an instrument which aids in securing

fuel economy.

Heavy Duty Elevating- Truck

Index Number

658.281 Industrial trucks
THE d e ni a n d s of

mass production re-

quire the movement of

heavier loads through manufacturing processes, and to

aid in the economical use of factory floor space. To

Fio. 1 He.wy Duty Elevating Truck

meet this demand the Hi/Lo heavy duty elevating

truck has been designed to handle loads up to 6000 lb.

It is adapted to moving material in forge shops, foun-

dries, and other departments w-here conditions are not

always the best and where there is danger of the abuse

of the product by unskilled labor.

The machine is 112 in. long, 95 in. high and may be

driven through a doorway 3 ft. 6 in. wide. It will ]iick

up, transfer, and set down a loaded skid, will lift a

load to any height up to 6 ft., and deposit it either on

the floor or at any level up to 6 ft. above the floor.

The control of the truck is automatic, that is, the

operator cannot move the truck except wOien standing

on the pedals at the rear. The main switch can be

closed and the power applied witli the brake on, a

method of operation necessary to secure safety in ramp
operation. The .switch closes only when the controller

drum is in "ofT" position. If the operator steps off the

truck all the electrical circuits are open and the brake

is applied. The battery compartment will accommodate
30 cells of Edison type or 16 cells of lead. The truck

with battery weighs 5200 lb., is capable of traveling at

a speed of 300 to 400 ft. per min., and hoists at the

speed of 5 to 6 ft. per min. The truck is manufactured

by the Elwell-Parker Electric Company.

Fork Type Tier- Lift Truck

Index Number

658.281 Industrial trucks
THE demand for an

elevating truck to

handle such commodi-
ties as sheet tin in loading at the mill and in unloading

and storing at the factory, has led to the development

of the fork type machine illustrated herewith.

This machine can pick up loads of from 2000 to 2500

lb. which are stacked on 2 x 2 in. strips, and can save

investment in skids. The tin is placed on these strips

in the car at the mill and is unloaded by the same proc-

ess at the plant where the tin is received. It is usual

to stack tin in 2000 lb. units, three high. With an

average travel of about 125 ft. one operator and his

helper can unload a 35 to 40 ton car of tin in about

114 hr.

This machine, a new development of the Lakewood
Engineering Company, .can be used for other commodi-

ties which can be stacked on strips instead of in skids.

The traveling and lifting mechanism of the truck is

standard and the forged steel forks or arms can be

arranged to meet the user's requirements. It is adapted

to such commodities as flat paper, barrels, radiators,

dies, etc.



CURRENT INFORMATION INDEX
FOR THE MANAGEMENT

The material indexed in this depart-

ment is selected by the editors of Man-

agement AND Administration from up-

wards of 150 magazines; it also includes

the publications of some 50 book pub-

lishers and professional societies as tar

as these are of managerial interest to in-

dustrial executives. The items are pre-

pared and classified by the Engineering

Societies Library in New York City. The

decimal number at the right of each item

is the index number and indicates the place

the article or book will take when filed in

accordance therewith in the classified sub-

iect scheme. If articles are grouped ac-

cording to these numbers- like subjects will

autom.iticallv fall together^ and related

subiects will follow in logical^ sequence.

Photostat copies of any magazine article

indexed can be supplied by The Konald

Press Company for a moderate charge.

The books and pamphlets indexed can bo

procured from their respective publishers.

Accounting
^^^^^^

Choosing the Basic Cost Plan. E. A.

Camman. National Assn. ot Cost Ac-

countants. Oflirial Publications. Nov 1,

1923. V. 5, no. 4, 12 pp. Gives five

tvpes from which to choose a basic cost

plan and describes each. Declares that

five objectives must be held m view in

applying any such plan; namely: Ad-

ministration or Management control,

Operating control, Cost control, Ex-

pense control and Cost of production.

657.5:791.4

Cost Accounting in the Production of

Motion Pictures. By William R. Don-

aldson. 22 pp. National Association

of Cost Accountants.

In view of the recent newspaper pub-

licity on undesirable conditions m the

financing of motion-picture concerns,

this publication of the National Asso-

ciation of Cost Accountants is particii-

larly timely. There are obvious difficul-

ties in figuring costs in connection with

motion-picture production. The real

value lies mainly in the "idea" and the

brain effort needed to crystallize it in

photographed action. Large salaries are

paid, but while the persons contributing

the ideas and helping to work them out

are present in the studio, presumably

at work on a certain production, they

may actually be busy formulating ideas

for use in succeeding films. Thus it is

very difficult to determine the actual cost

of any particular picture. Mr. Donald-

son presents an organization chart,

showing a t^^iical departmental and

divisional arrangement of a large cinema

enterprise; also a t\-pical statement of

cost items involved in the distribution

of a picture, and a chart of asset and

liabilitv accounts. The author also ex-

plains the detailed charges to production

in process, and offers a list of burden

accounts, explaining the method of ap-

portioning each burden item.

657.5244

Cost of Carrying Overdue Accounts.

J. "W. Hallman. Management and

Administration, Jan. 1924. v. 7, pp.

63-64. "Accounts receivable" are a suc-

cess or failui-e barometer of a busmess

house. The author claims that to call

on a delinquent customer will frequently

result in the settlement of account, a

continuance of business, and often new

business. Other difficulties may be ovei--

come by the "Shock absorbing account

method described by him in Manage-

ment AND Administration for Oct.

^^^^-
657.524:658

Establishing Standard Cost. R. W.
Darnell. Management and Admin-

istration, Jan. 1924. v. 7, pp. 51-56.

Charts. The cost system should be the

last part of the operating system in-

stalled in a factory. There are three

systems— iob, operation, and standard

cost system. The first two of these are

reviewed and the third carefully ex-

plained, including a comparison between

the operation and the standard cost

^y^*'"-
657.524

General Accounting as Related to Pro-

duction Control. Percy Stotenbur.

Bulletin of the Taylor Society, Dec.

1923. v. 8, pp. 241-244. Begins with

Merchandise Inventoi-y and tells how the

system described enables one to know

the value of this account each month.

Brings out the problems of inventory

and shows that various kinds of stock

have entirelv different turnovers. A
practical article, but one which cannot

discuss the subject in great detail in so

limited a space.

How to Read a Balance Sheet. Iron

and Coal Trades Beview, Dec. 14,

1923. V. 107, p. 894. Explains each

of the following terms: Debentures-

Sundry creditors—Reserves—Profits-—

Assets—Depreciation—Investments, and

Cash in hand and at the bank.

657.524

Industrial Accounting Statistics and

Their Inter])retation. S. G. H. Fitch.

National Association of Cost Account-

ants. Oficial Publications. Nov. 15,

1923. V. .5, no. 5. 14 pp. The primai-y

factors governing the interpretation of

all industrial accounting are the Balance

Slicet and the Profit and Loss account.

Takes up financial and operating ratios,

the industrial budget. Co-ordination of

statistics and accounts, and trade as-

sociation statistics.

234

657.524

657.524 and 658.14

Industrial Cost Accounting for Execu-

tives. By Paul M. Atkins. 322 pp.

McGraw-Hill Book Company.

In this volume Professor Atkins of the

School of Commerce and Admimstra-

tion. University of Chicago, tells m
straight-from-the-shoulder fashion how

cost records are of value to an executive

in the control of his business. While the

title is limited by the words "for Ex-

ecutives," the usefulness of the book is

not similarly inhibited. It is obviously

important for executives to know what

cost records should do for them, but it is

fully as essential that cost accountants

be told what the executives need in the

way of cost information, and how it

should be presented in order to be of the

greatest possible value toward the estab-

lishment and maintenance of a really

effective control. The book accomplishes

both purposes. It begins with a survey

of the uses of cost records and the

methods to be employed in setting them

up. Details of material cost, labor cost,

expenses and burden are then outlined.

A summary of the cost accounting proc-

ess is presented, and the conclusion takes

the form of an extensive consideration of

the executive uses of cost records. The

appendix contains an appraisal of the

late r. W. Taylor's contribution to in-

dustrial cost accounting, a suggested

method of using tabulating machines in

connection with mnemonic sj-mbols, and

a bibliography of works in the field of

cost accounting.
657.524

An Introduction to Predetermined

Costs. George Rea. National Asso-

ciation of Cost Accountants. Official

Publications, Dec. 15, 1923. v. 5, no. 7.

15 pp. The author has chosen a textile

mill to illustrate the operations of a

predetermined cost system, and aims to

prove the system to be flexible enough

to meet all" the requirements of mana-

gerial control.^
657.524:658

Is Our Investment in Cost Accounting

ProfltablJ? 5th article. T. W.
Howard. In Factory, Dec. 1923. v. 31,

pp. 700-761. "Where there is I'espon-

sibility there should be accountability."

The cost accountant must be in close

touch with the profit and loss factors of

the business as a whole and of main

lines and departments. Mentions four

main results that should come from cost

^''''-
657.524

A Method of Costing Partially Com-

pleted Orders. C. B. Williams. Na-

tional Association of Cost Accountants.

Official Ptiblications, Oct. 15, 1923.
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V. 5, no. 3. 10 pp. Makes the point
that tlie calendar month can be if^noretl

in certain computations of production,
but may be recofjnized for accounting
purposes and book-keeping convenience.
Methods of a plant manufacturing iron

and aluminum cooking utensils are given
as illustrating the system favored.

657.524
A Problem in Joint Costs. W. M. Cole.

National Association of Cost Ac-
countants. Official Publications, Oct.

1, 1923. v. 5, no. 2. 13 pp. Takes the
sorting of apples as an illustration and
works out methods of cost, analyzing
them and pointing out the principle

involved.

657.524
Standardization of Cost Finding

Methods. Welding Engineer, Dec.
1923. v. 8, pp. 42, 44. Describe* briefly

the system employed in a welding shop.

As the work progresses, the operator
records on a shop record card all sup-
plies and time used. These records are
the basis for accurately determining the

cost of a particular piece of work.

657.524
The Story Told by the Financial and
Operating Statements. J. H. Bliss.

Managemext and Administration,
Jan. 1924. v. 7. pp. 25-30. Of the usual
financial statements probably not one in

a thousand tells the full story. A typi-

cal report is taken and analyzed for
the purpose of showing the wide range
of essential information that can be
drawn from its figures.

657.5:658.8
What Does Your Selling Expense In-

clude? W. R. Basset. Advertising
Fortnightly, Jan. 2, 1924. p. 14. How
much of the selling cost should be
charged to manufacturing. If an ac-

tivity helps to sell the product, or if the

sales department by selling in distant

territory entails an extra expense, the

cost is a selling cost; but if the manu-
facturing is benefited, it is a manufac-
turing cost.

Advertising
659.1

The Bureau of Standards as a Source
of Copv and Sales Ideas. James

True. Printers' Ink Monthlt). Jan. 1924.
V. 8. pp. 46, 48, 50. In\'ites attention

to the facts which may be culled from
the publications of the Bureau and the
weight which such a backing gives to the
advertising use of these facts. The
Bureau makes tests of manufactured
products for individual manufacturers
at a nominal cost. The results of these
tests often give splendid advertising
ammunition.

659.1
Glass Pockets in Business. D. E.

Wlieeler. Printers' Ink Monthlt/. Jan.
1924. V. 8. pp. 52, 55, 56. Advocates
the idea that spreading the news about
your business is one of the best mediums
of advertising. Let the public know
your problems, efforts and accomplish-
ments and so win their confidence.
Author recounts the opinions of many

prominent business men on this subject
of giving transparency to the conduct
of modern business.

659.1
"Half-Baked" Media Analysis. R. B.

Donnelly. Advertising Fortniglitli/,

Dec. 19, 1923. v. 2, pp. 13, 36-38. The
business man of the future will make
more money by reducing prices than the
business man of the past ever made by
raising prices. Advertising as a means
of standardizing a product in the minds
of the public will create market and
help to cut cost.

659.1
Package Inserts—Versatile Allies of
Your Advertising. C. B. Larrabee.

Printers' Ink Monthly. Dec. 1923. v.

7, pp. 31-33. Illus. Various methods
used and the results gained. One of
the widest uses of inserts is cross-pack-
ing, or the packing of an insert of one
line in with other products of the line.

659.1
Picking a Sales and Advertising Policy

That Will Last. Henrv Burweii.
Printers' hik. Jan. 3, 1924. v. 126,

pp. 10, 12. Demonstrated how a larger
volume of business was secured by spe-
cializing on a single type of product.
A manufacturer of radio apparatus
takes transformers as his leader and uses
the slogan "Acme for Amplification" in
his advertising campaign.

659.1
Putting the Spirit of 1924 Into the
Product of 1889. Rav Giles. Print-
ers' Ink. Dec. 27, 1923. " v. 125, pp. 3-6,

138. How advertising can meet the ever
increasing demand for something new.
Keep the spirit of youth in the busi-
ness, adopt new methods of expressing
old ideas and find new applications for
old products. Better to vary the ad-
vertisement of a product than the prod-
uct itself.

659.1
Relating Advertising to the Financing

of a Business. R. R. Updegraff.
Advertising Fortnightly, Dec. 19, 1923.
v. 2, pp. 15-16, 44. The author aims
to prove, by the use of three graphic
charts, how a circulation statistical chart
of a publication can present juggled
figures misleading to the buyer of ad-
vertising space even though the figures

remain mathematically correct.

659.1
The Science of Marketing by Mail.
Homer J. Buckley. Forbes, Dec. 8,

1923. v. 13, pp. 271-272, 281. Sales-

men waste time in going after men who
are not real nrospects, and in not being
able to answer questions. To eliminate
this waste and bring about more con-
tentment amoncr salesmen a regular sys-

tem of mail advertising should be car-
ried on. Gives many illustrations indi-

cating that the mail method of adver-
tising is a sure way of cuttins sales

costs.

Buildings and Power Production

658.26
Draft Control for Cutting Down Boiler

Losses. Robert June. Gas Age
Record, Dec. 22, 1923. v. 52, pp. 763-5.

Draft regulation one of the most im-
portant f'actoi-s in maintaining combus-
tion efficiency. There is one best draft
for each boiler with a given fuel and a
given rate of combustion. This best
draft can be readily determined by ex-
periment. Chart gives a good idea of
the draft required to burn a number of
the most commonly used steam coals at
various rates of combustion.

658.25
Gas the Lltimate Fuel for Industry.

H. 0. Loebell. American Gas Jour-
nal, Dee. 29, 1923. v. 119, pp. 673-75,
84. Two basic considerations discussed:
scientific factors involving effective utili-

zation of the fuel for industrial heating,
and the economic factor involving pres-
ent cost of fuel and future lower rates.

Central station considered as the ulti-

mate solution for community supply,
and development of more efficient gas
furnaces to mark future progress.

658.26
Power Problems of Vital Interest to

Executives: VIII—The Prevention of
Boiler Room Losses. J. T. Beard. In-
dustrial Management (X. Y.) Dec. 1923.
V. 66, pp. 355-360. lUus. How to de-
rive a common basis for determining
boiler plant efiiciency from the view-
point of "debits and credits." Em-
phasizes the study and control of heat
losses.

658.242
Revamping an Obsolete Lighting Sys-

tem. J. J. McLaughlin. Industrial
Engineer. Dec. 1923. v. 81, no. 12,

pp. 571-74. An efficient lighting sys-

tem, which provides a comparatively
uniform illumination over the entire

room, tends to increase contentment
among workmen and to reduce accidents.

Recommends the use of gas-filled Mazda
lamps.

695
Roof T>T)es and Surfaces for Indus-

trial Buildings. W. F. Ballinger.

Engineering and Contracting—Build-
ings. Dec. 1923. v. 60, pp. 1331-38.

Covers different types of roofing, giving
characteristics of materials and meth-
ods of building, so one may know which
to use in a special type of plant.

658.26
Vr\\at Does the Super Power Plan Mean

to Youf Guv E. Tripp. Industrial
Management (N. Y.) Dec. 1923. v. 66,

pp. 345-346. This question which has
heretofore been considered in its na-
tional aspect is here narrowed down to

the individual manufacturinc plant to

see what the super-power plan will do
for production costs and for the indi-

vidual consumer.

Economics
331.3

Child Labor and the Constitution. By
Ra\Tnond G. Fuller. 323 pp. Thomas
Y. Crowell Company.

The author of this sane and timely
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discussion of the child labor Problem i.

Executive Director of the Trounstine

Foundation for Social Research, and was

formerly closely associated with Ur

Owen R. Lovejoy in the woi-k of the

National Child Labor Committee. One

of the achievements of Mr. Fuller is he

building of an admirable slogan for the

whole child labor reform movement.

"Not an unoccupied childhood," he says,

"but a well occupied childhood is the aim

of child labor reform". The book has

two objectives-to give a complete re-

sume of the question of child labor, past

and present, and to present a digest ot

all legislation on the subject After an

introductoi7 chapter on 'The Children

of America," Mr. Fuller discusses rural

child labor, and the problem from the

point of view of the city, of industry

and of education. Chapter V deals with

laws and legislative standai;ds, Chapter

VI with "The Problem of Federal Ac-

tion " and the concluding chapter with

"International Legislation". This is a

careful, well-balanced study of a dith-

cult social problem, by a writer who has

had exceptional opportunities for inten-

sive studv and observation.

332.1

Commercial Banking-Principles and

Practice. By William H Kniffin.

808 pp. (2 volumes). McGraw-Hiil

Book Company, Inc.

These volumes reflect the experience of

the author in more than 30 years ot

bank work, and 10 years as a writer and

lecturer on banking subjects. The length

of "Commercial Banking" is offset to a

considerable extent by the arrangement

of the material. The theory of money

and the development of banking in the

United States are presented in order to

form a ground work for an understand-

in"- of the practical work of a bank.

Those who wish to study banking prac-

tice only, may omit the opening chapters

and still have a complete picture of a

bank by lieginning with Chapter \ II.

Tliose desiring to study only the theory

of banking and a resume of the history

of banking in this country will find it in

the first six chapters. The author, who

has to his credit also two well-known

banking books, "The Business Man and

his Bank," and "American Banking

Practice," has covered in the two vol-

umes of the present work all depart-

ments of commercial banking except the

foreign exchange and trust departments.

338:665

Co-ordination of Production with Sales

for Oil Companies. E. G. Reynolds.

Management and Administration,

Jan. 1924, v. 7, pp. 85-89. Charts. The

purpose of a method for the co-ordina-

tion of production and sales in integrated

oil companies, is to establish a program

which will enable distant planning, pro-

vide a basis for predetermined con-

sumption and surplus production, and

be a guide in disposing of the surplus

product of the refinery to greater ad-

vantage.

The Economics of Overhead Costs. By

J. Maurice Clark. 502 pp. The Uni-

versity of Chicago Press.

This is the latest addition to the Uni-

versitv of Chicago series, "Materials for

the Studv of Business". Professor Clark

describes his volume as "a bit of re-

search into the principles of dynamic

economics". In referring to it as a

bit
" he is entirely too modest. At nrst;

thJught it seems doubtful whether a

book which is essentially experimental

research in economic theory properly

belongs in a series entitled "Materials

for the Study of Business". But the

author explains that he believes m carry-

in-' theoretical study into the realm ot

thSse facts and forces with which busi-

ness is consciously in contact; and that

the editors of the series hold that a

study of the laws of industry from he

broadest social viewpoint, and from the

riewpoint of the search for useful truth

of whatever color, is a vitally necessary

part of business education. Unused

capacity is the central theme of the book.

It studies the discrepancies between

supply and demand. In fact the book is

really a study of the discrepancies be-

tween an ever fluctuating demand and a

relatively inelastic supply of productive

capacity, resulting in wastes ot partial

idleness and many other economic dis-

turbances.
23Q

The Foundations of National Industrial

Efficiency. By Vandeveer Custis. 324

pp. The Macmillan Company.

Here is another volume bearing the

much knocked-aljout word "ef&cieney in

its title. However, the author, who is

associate professor of economics at

Northwestern University, gets oil on the

y\<rht foot bv admitting that although

the term "efficiency" is much used in

business and economics, it has no clear,

generally accepted meaning. Professor

Custis evidently started out with the idea

of making a specialized study ot the

efficiencv (there we go again!) ot our

great industrial organizations, and tound

it a tough job. He then shifted his

objective, and concentrated on the anal-

ysis of the nature of industrial efli-

ciency, its significance, and some of the

most important conditions on which it

depends. He offers his results frankly

as "starting points of many difierent

aspects of the general subject". Viewed

in that light, it is valuable, workmanlike

material. It covers labor, land, capital

and management, and studies the effect

of such factors as war, immigration and

monopoly. Particulariy timely is Pro-

fessor Custis' discussion of the proper

education and utilization of labor, the

need and the methods of conserving our

national resources, and the necessity tor

encouraging thrift.

Freight Rates and Charges. By Harry

C. Barnes. 314 pp. Traffic Law

Service Corporation.

Simplifying difficult rate problems,

330 this book renders an important service

to many men, including business execu-

tives, rkilroad officials, traffic managers,

claim agents, and all who have respon-

sibility lor the details of shipping.
_

It

presents the laws, rules and regulations

governing the construction, operation

and development of railroad freight

rates and charges in their application to

interstate and foreign commerce, it

covers a wide range of subjects involv-

ing' the legal status of different kinds ot

rates; their establishment, assessment,

quotation and maintenance. It also in-

dicates with admirable clearness the

jurisdiction of the Interstate Commerce

Commission. The volume contains a

comprehensive analysis of existing

freight rates, with copious notes and

more than 1500 authority citations, a de-

tailed index and table of cases. It is

printed on good paper, m large type,

and differs from ordinary publications

in that the analysis, subject matter in-

dex and case sections are printed on

papers of varying shades, which is a

distinct aid to quick reference.

The Futility of Lockouts and Strikes.

Paul Ogiivie. Bulletin of f''eTatjlor

Society, Dec. 1923. v. 8, pp. 219-224.

Some 'of the most pronounced struggles

in Great Britain are given in this

scholariv study. The author takes up

the questions involved in each strike and

gives figures and facts to prove that

results were in most cases negative. His-

tory seems to prove the futility ot the

^y^*"""-
656.24

Limitation of Common Carriers' Liabil-

ity Bv Harry C. Barnes. 366 pp.

Traffic 'Law Service Corporation.

The purpose of this volume, which is

uniform in general makeup %yith

"Frei-ht Rates and Charges," is to state

the present law governing carriers lia-

bility It covers the filing and settle-

ment of claims against common carriers

for loss, damage, injury and delay to

property transported in intersta e and

foreign commerce. The book deals ^vith

all the principal questions involved in

claims between shippers and carriers, in-

cluding the status of carriers labi ity

and the validity of limited-liability

clauses in bills of lading under Section

20 of the Interstate Commerce Act, as

developed bv the "Cannack Amendment

and the fiVst and second "Cummins

Amendments". Many leading decisions

of the United States Supreme Court

governing this subject are treated, in-

cluding such well-known control cases

as those of the Neiman-Marcus Co., Mc-

Caull-Dinsmore Co., Primrose, Lock-

wood, Blish Milling Co., etc. As in the

case of "Freight Rates and Charges, a

color scheme is used in the printing. For

purpose of quick reference, Ihe analysis

section is printed on pink paper, subject

matter on white, index on green and

table of cases on yellow.
511.

o

Mathematical Principles of Finance. By

Frederick C. Kent. 253 pp. Mc-
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Graw-IIill Book Company, Inc.

The author is Associate Professor of

Mathematics at the Oregon State Agri-

cultural College. In this volume he

deals with the mathematics of invest-

ment and insurance, discussing the loga-

rithmic solution of compound interest

problems, the computation of annuities,

amortization, valuation of securities,

series and their applications to interest,

and the calculation of net premiums and
reserves. Comprehensive tables cover-

ing the compound interest functions are

included. The fundamental principles

of the theory of interest and annuities

have been developed in a manner that

will be easily understood. In the earlier

chapters of the book all formulas are

developed from concrete examples, and
followed by numerous illustrative solu-

tions of type problems. Applications of

the theory of interest are made to the

amortization of interest-bearing debts;

the valuation of bonds and other securi-

ties; and the depreciation of assets,

loans and investments of banks operat-

ing under the supervision of the Fed-
eral Farm Land Board. Special features

of the book which add to its value to the

accountant or business executive are the

simple methods employed in the deriva-

tion of interest and annuity formulas,

and the reductions of annuity formulas
for nominal rates of interest so as to

obtain directly from tables the solutions

for many problems which would other-

wise require a logarithmic solution.

311:38
A New Index of the Volume of Trade.

Carl Snyder. Jottrnal of the Amer-
ican Statistical Association, Dec. 1923.
v. 18, pp. 949-963. A system of es-

timating the percentages of variation in

the total volume of industry and trade
of the country, in relation to a com-
puted "normal rate of growth." The
author chooses 28 representative series,

as producers' and consumers' goods, car

loadings, retail sales, postal receipts,

electric power production, etc. Dis-

cusses such problems as weighting (rela-

tive values) concept of normal, seasonal

changes and influence of price clianges.

Gives charts.

332.1
Picking Out Your Bank. H. P. Willis.

Management and Administration,
Jan. 1924. v. 7, pp. 73-77. A general
discourse on banks and banking, cov-

ering: Location of bank. Specialized

bank. The service function. Finance
companies. Local trade, and Competi-
tion. From the viewpoint of the rela-

tion of banks to the business man.

311:38

The Pre.<;ent Status of Statistical Re-
search in the Administration of Busi-

ness. C. L. Sweeting and D. K. Pfeffer.

Bulletin of the Tai/lor Societi/, Dec.

1923. V. 8, pp. 215-218. A question-

naire was used to ascertain the extent

to which precise statistical procedures
are being used as aids in the stabiliza-

tion of business.

Results seem to show that Scientific

management has come to include the

study and interpretation of statistical

evidence. The table, giving analysis of

replies, covers: Production, Marketing,
Finance and Administration (Plant
Expansion).

Financial Control
658.14

Budgeting a Business to Make It Pay.
George E. Boviiton. System. Jan.

1924. v. 45, pp. 46-49. How the author
worked out his own budget plan. Every
department is budgeted, taking into ac-

count conditions as to sales prospects,

inventories on hand and expected ac-

complishments for the year. This plan-

ning furnishes figures which allow the

firm to maintain a financial balance.

658.14
The Compilation of a Budget. T. B.

Fordham and E. II. Tingley. Man-
agement AND Administration, Jan.

1924. V. 7, pp. 57-62. A careful anal-

ysis of procedure to determine a business

working budget. Budget requirements
are: 1—planning for future, 2—execu-

tion of plan, 3—checking of results;

these operations are required of the man-
ager, department heads, and the comp-
troller. How these must cooperate to

bring about eflfective results is compre-
hensively presented.

658.14
Industrial Accoimting Statistics and

Their Interpretation. S. G. H. Fitch.

National Association of Cost Account-
ants. Official Publications, Nov. 15,

1923. V. 5, no. 5. 14 pp. The primary
factors governing the interpretation of

all industrial accounting are the Bal-

ance sheet and the Profit and Loss
account. Takes up Financial and oper-

ating ratios, the Industrial budget. Co-
ordination of Statistics and accounts,

and Trade association statistics.

658.14
Mobilization of Cash Rcser\-es. A. H.

SwajTie. Management and Admin-
istration, Jan. 1924. v. 7, pp. 21-23.

Illus. How the General Motors Corp.
devised an internal financial reservoir

that reduced its unproductive capital, yet

made available greater simis to units

temporarily in need of aid. The system

is like that of the Federal Resei-ve

Banks which is utilized as part of the

scheme.
658.14

The Story Told by the Financial and
Operating Statements. J. H. Bliss.

Management and Administr.ation,

Jan. 1924. v. 7, pp. 25-30. Of the

usual financial statements probably not

one in a thousand tells the full story.

A typical report is taken and analyzed

for the purpose of showing the wide

range of essential information that can

be drawn from its figures.

Industrial Accidents
658.283

The Essentials of Safeguarding. A. D.

Risteen. Vniversal Engineer, Dec.

1923. V. 38, pp. 30-32. Shows the

need for studjing every part of a plant

in order to determine the necessary safe-

guards. Notes the requirements of law,

of codes, and of insurance companies.

Emphasizes the need for safeguards in

connection with the generation and dis-

tribution of power.
614.831

Powdered Coal Hazards. H. G. Jacob-

sen. Cement, Mill and Quarry, Dec.

5, 1923. V. 23, pp. 29-30. Emphasizes
safety measures to be taken in the

handling of coal dust in cement plants.

Includes suggestions for the plan, care

and operation of the coal mill. Article

is an abstract of paper read at Annual
Safety Congress, 1923.

Industrial Research
6(072)

Extreme Variety Versus Standardiza-

tion : II—Research at the General

Electric Company and Its Effects on

Varietv. L. A. Hawkins. Industrial

Mananement (N. Y.) Dec. 1923. v. 66,

pp. 327-334. Illus. Emphasizes the

difTerence between the research labora-

tory and the industrial laboratory.

Surveys briefly the progress made in

the field of scientific electricity from the

discovery of the electron to radio broad-

casting. Describes the main research

laboratory at Schenectady and its equip-

ment, and tells of some recent dis-

coveries.

6(072)
Industrial Research a Factor in Prog-

ress. A. W. Mellon. Management
AND Administration, Jan. 1924. v. 7,

pp. 17-19. The author, present Secre-

tary of the Treasury, believes industrial

research to be the great gift of science

to manufacturing. Special emphasis is

made to the contributions the chemist

has made to technology, especially the

iron and steel industry. Makes men-
tion of noted discoveries and describes

the fellowship system in operation since

1911 in the University of Pittsburgh,

where the Mellon Institute is located.

Industries—Special
658.9:621.7

L'Application de la ilethode Taylor,

R. H. Bender. Le Genie Civil, Nov.

17, 1923. V. 83, pp. 491-95. A de-

tailed account of the use of the Taylor

system, and of the Rowan sv-stem of

premiums, in the machine building plant

of Faure Et Cie at Limoges.

658.9:621.72

The Foundry and Its Manager. lyeon

Thomas. Foundry Trade Journal,

Dec. 6, 1923. v. 28, pp. 472-73. Quali-

fications essential to a foundry mana-
ger. He should know how to calculate

weights of castings, to decide on the

method of moulding, to estimate the time

needefl to complete the job, etc. He
must have the ability to control men.

658.9:629.113

Mobilization of Ca.'sh Reserves. A. II.

Swa%-ne. Management and Admin-
istration, Jan. 1924. v. 7. pp. 21-23.
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lUus. How the General Motors Corp. de-

vised an internal financial reservoir that

reduced its unproductive capital, yet

made available greater sums to units

temporarilv in need of aid. The system

is like that*of the Federal Reserve Banks

which is utilized as part of the scheme.

658.9:622.33

Power Costs in Coal Mining. E. B.

Stavely. Coal Industry, Dec. 1923,

V. 6, pp. 496-499. Illus. Takes up

under specific headings the factors

which must be considered in figuring

cost of power at coal mine. Makes a

comparison between costs and power

purchased from Central Station and that

generated by a plant at the mine. Items

are grouped under Fixed charges, which

include: Interest, Depreciation, Ob-

solescence, Taxation and Insurance and

under Operating charges which include

:

Labor, Supplies, Maintenance and Mis-

cellaneous expenses.
658.9:625.2

Production Methods in British Passen-

ger Car Building. D. R. Lamb, Bail-

way Review. Dec. 1, 1923. v. 73, pp.

782-786. Illustrated. Modern efficiency

methods applied in the manufacture of

wooden passenger cars. Discusses ma-

chinery of parts, the assembly of each

part in quantity to be drawn on as re-

quired ("unit assembly") side framing,

roofs, framework, erection of the

coaches, and interior furnishing.

658.9:631.71

That Repair Order! H. S. Riggs.

American Machinist, Dec. 27, 1923. v.

59, pp. 933-938. Management methods

used in a shop whose sole business is to

get out quick repair work. Discusses

clerical details, ordering castings, rout-

ing the order, keeping the order moving,

and inspection.
658.9:621.13

Shop Scheduling and Production Con-

trol L C. Bowes. Bailivay Revieiv,

Dec. 29, 1923. v. 73, pp. 925-29. De-

scribes the organization for production

control in a locomotive shop. Em-
phasizes the help gained from analysis

and perfection of the details of opera-

tion.

Management
658(42)

The Art of Management. Oliver Shel-

don. Bulletin of the Taylor Society.

Dec. 1923. v. 8, pp. 209-214. Gives

a clear and comprehensive comparison

between the status of Management in

England and America. The British

point of view is conservative, but open-

minded. Shows what progress has been

made in England and what organizations

are contributing to industrial adminis-

tration. Believes the British lack a cor-

porate feeling as well as the literature

of management which forms a practical

link between readers. With these lacks

supplied, the art (not the science) will

achieve a professional status in Great

Britain.
658.16

The Compilation of a Budget. T. B.

Fordham and E. H. Tingley. Man-
agement AND Administration, Jan.

1924. V. 7, pp. 57-62. A careful anal-

ysis of procedure to determine a busi-

ness working budget. Budget require-

ments are: 1—planning for future, 2

—

execution of plan, 3—checking of re-

sults; these operations are required of

the manager, department heads, and

the comptroller. How these must co-

operate to bring about effective results

is comprehensively presented.

658

I Stress Methods—Results Naturally

Follow. B. A. Franklin. Factory,

Dec. 1923. v. 31, pp. 741-744, 772.

Executives should feel the pulse of the

whole business and be so conversant with

methods as to be able to suggest im-

provements all along the line. Tells of

some improvements in management m
the paper industry and enumerates re-

ports which determine whether the plant

is living up to standards set.

658

Idle Capital in the Machine Shop.

III. A. Easthope. Industrial Man-

anement (London). Nov. 29, 1923. v.

10 n. s., pp. 300-302. The author has

deviated somewhat from his subject,

and devotes this, the third article m the

series, to a plea for the correct under-

standing of management and the need

for proper direction backed by a sound

imderstanding of economics and psy-

chology. An "Idle Machine time

chart" is the only contribution the ar-

ticle makes to machine shop practice.

658

Increasing Human Efficiency in Busi-

ness. By Walter Dill Scott. 364 pp.

The Macmillan Company.

This is a new edition of a popular

book, by the author of "The Theory of

Advertising", "The Psychology of Ad-

vertising", "The Psychology of Public

Speaking," and "Influencing Men in

Business". With its added chapter on

"Personnel in Industry," this volume is

unquestionably a significant contribution

to the literature of business psychology.

Professor Scott discusses the various

means of increasing human efflciency,

considering in successive chapters imita-

tion, competition, loyalty, concentration,

wages and pleasure. One of the best

chapters is the one on Relaxation, which

is headed by the familiar words: "Be

not therefore anxious for the morrow".

Professor Scott says that "men noted for

efficiencv almost never appear to be hur-

ried"; that there is, in middle class

American society, a marked lack of re-

pose; that worry exhausts more than

labor; and that every business man
should have an outside interest so ab-

sorbing that wheq he is engaged with it,

business is entirely banished from his

mind. Dun's Review has characterized

this interesting and useful book in a

single sentence : "It is calculated to make

the reader think and act for himself, and

no book can do better than that".

658

Modem Management and Its Influence

on Industry. C. J. Knoeppel. So-

ciety of Industrial Engineers Bulletin,

Nov. 1923. V. 5, po- 4-6. Aims to point

out some of the shortcomings of man-

agement. More attention has been given

to production than to other things with

the result that management has done

more for labor than for capital. Con-

tends that simplification is needed and

that more stimulus should be given to

trade associations in making surveys of

industries. Gives as the most important

single factor in promoting management,

the proper and legitimate exchange of

cost data.
658

Planning for the Business You Are

Going to Have. Milton S. Florsheim.

System, Jan. 1924. v. 45, pp. 30-32,

78. Standards make a better founda-

tion for a permanent future than imme-

diate profits. Working on this basis,

the Florsheim Shoe Company gave its

best efforts to improving the product,

strengthening the organization, making

friends, and winning the confidence of

customers. The article shows how a

business may be developed on sound

policies.
658.16

The Rise of "Industrial Democracy":

"VII—The Organization of Modem
Industry. D. S. Kimball, Management
AND Administration, Jan. 1924. v. 7,

pp. 45-49. Defines and describes indus-

trial democracy as the idea has devel-

oped and been known as Co-operative

ownership, works council, joint com-

mittees, etc. Industrial democracy is

based on the same principles as repre-

sentative government. The author

points out some of the defects and diffi-

culties but feels it holds a principle

that is worthy of careful consideration.

Mechanical Handling
658.2813

Gravity Conveyors in the Machine Shop.

M. W. Potts. Machinery, Jan. 1924.

V. 30, pp. 331-337. The advantages, to

the smaller machine shops, derived from

an intelligent installation of the gravity

conveyor. Covers design of bearings

for gravity rollers, types of rollers,

guards and curves, switches and sup-

ports, conveyor grade, and where the

conveyors should be installed.

658.281 :662.65

Industrial Coal-Handling Equipment.

G. E. Titcomb. Management and
Administration, Jan. 1924. v. 7, pp.

79-84. Illus. Considers equipment ap-

plicable to the individual industrial

plant only. This includes the crawler

tread locomotive crane, the standard

gage crane, the traveling bridge for

large scale coal handling, loading from

storage into trucks and the clam shell

bucket. Approximate calculations for

operation costs are given for the stand-

ard gage, the broad gage, the traveling

liridge crane.
658.281

Materials Handling in the Warehouse.

M W. Potts. Industrial Manage-

ment (N. Y.) Dec. 1923. v. 66, pp.
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337-343. lUus. Materials handling
equipment that will decrease floor space

and labor costd in warehouses. Dis-

cusses high piling, tiers, racks, over-

head cranes, monorails, etc.

658.281 :662.65

Power Plant Compactness—Economy.
Black Diamond. Dec. 22. 1923. v. 71,

pp. 756-7. lUus. Describes coal han-
dling systems of the Olds !Motor Works
as one of the chief factors in keeping
down the cost of operating power plant,

thereby playing an important part in

the production cost. Gives detail of

operation, and distinctive features of

system. The entire structure, bunker
and elevator, is one unit and is made of
reinforced concrete.

658.281
Salvaging Scrap in Cadillac Plant.

Iron Age. Dec. 13, 1923. v. 112,

pp. 1571-1574. Illus. Instead of al-

lowing scrap to accumulate in the manu-
facturing departments, this automobile
company has erected a separate build-

ing equipoed for breaking up and me-
chanically handling loner turnings. The
ouput, which averages 15 tons a day,

is immediately transferred to this build-

ing. Describes the method of handling
and treating.

One of the interesting features is the

recovery of oil.

Personnel
658.3

The Calculation of Labor Turnover.
Special report of the Committee on

Management Terminology of American
Management Association. 1923.

Pamphlet. 16 pp. An effort to arrive

at a standardization of present accepted
practice. Suggestive rather than con-

clusive.

658.3
Car Repair Contest. Delaware & Hud-

son Co. Railioatf Review, Dec. 22,

1923. v. 73, pp. 891-894. Account of

a contest between five teams of car re-

pair forces, in removing and rebuilding

the entire woodwork of a composite twin
hopper car of 85,000 lb. capacity. Pro-
moted to show the merits of system and
cooperation and the results of the piece

work plan of compensation.

658.3

Conferring with Employees. Report of

Committee on Employee Co-operation

of American Management Association

with Convention Discussion. 1923.

Pamphlet. 17 pp. Gives eight prin-

ciples upon which cooperative plans

should be built. The discussion brings

out some valuable comments of the mem-
bers of the committee of which Mr.
Oscar Miller was Chairman.

658.3
Dividing Profits with Employees. C. P.

Bentlev. Mirhiqan Manufacturer.
Dec. 8, 1923. v. 32, pp. 1, 26. How
n profit-sharing bonus plan reduced labor

turnover and was a drawinir card in the

return in the fall of the skilled machine
operators who were laid off during June
and Julv because of shut-down. This

same company gives each employe a life

insurance policy.

658.3
An Employees' Suggestion Contest

that Helps Iron Out Operation De-
tails. J. V. Long. Printers' Ink, Dec.

27, 1923. V. 125, pp. 73-74, 76. Prizes
are offered for each usable suggestion
and a committee acts as judge. Each
suggestion is referred to the department
directly interested in that particular

phase of the company's work. The em-
ploj'ees' magazine is used to announce
the names of the winners.

658.3
The Field of Personal Administration.
Ordwav Tead. Bulletin of the Tay-

lor Society, Dec. 1923. v. 8, pp. 237-

240. The author sees the personal prob-
lem not solely as industrial, but as

orqanizational. The work should be
delegated to equipped executives with
adequate authority.

Points out the training needed for

Personnel managers and shows the op-
portunities open to such trained men.

658.3
Here's a Book for You to Read. George
W. Grav. Business, Jan. 1924. v. 5,

pp. 13. 38-39. Employees of the South-
ern Bell Telephone Company have free

use of books and reading courses which
give them an opportunity to qualify for

better work. List of books is kept small

so selection may be quickly and easily

made and not confuse the men. No test

or ex.nmin.ifion is involved. The service

is offered at a minimum cost to the com-
panv.

658.3
Hieh Cost of Unproductive Time in

Plant Operation. E. S. Hanson.
Cement, Mill and Quarry, Dec. 5, 1923.
V. 23, pp. 31-32. Methods of an eastern

producer of sand and gravel in making
an accurate record of the time lost at

his plant during the season, and the re-

sultant loss in dollars and cents. In-

cludes two diagrams giving the classifica-

tion of delays and their cost. Figure
arrived at to cover all charges of oper-
ation was 50 cts. per minute and this

figure was used in computing the cost

of lost time.

658.3
Housin? Workmen at Kriipp Mines and

Works. Hubert Hermanns. Coal
Industry, Dec. 1923. v. 6, pp. 508-11.

Illus. A very definite description of the

arrangement of the dwellings and their

surroundings. Houses are let to the

workers and cannot be owned by them,
but the rents are considerably lower
than those prevailing in the town. Be-
fore the war the return in rents on the

capital invested in the buildings was
about 4 per cent. Building of dwellings

by the works themselves insure the best

results from an economic as well as

from a national point of view.

658.3
How Can I Get Mv Plant Bulletins

Readf Fnc/on/, Dec. 1923. v. 31, pp.
762-763. 790. Illus. This article not

only tells how to sell the bulletin idea

to the employees, it gives 12 ideas which

have been successfully tried out, and is

full of suggestions as to what to post.

658.3
How Plant Management Influences the

Sales Department. G. A. Nichols.
Printers' Ink Monlhlu. Jan. 1924. v. 8.

pp. 37-38, 116. The story of the David
J. Champion's plant and how he is ap-
plying the same principles of personnel
relationship today as he did when his

business was small. Contrary to pres-
ent tendencies, Mr. Champion does not
believe in building up a system for man-
aging men. His theory is to inspire
confidence and good will through the
natural channels of intercourse.

658.3
How We Brought Management and
Workers Together. W. W. Atter-

bury. System, Jan. 1924. v. 45, pp.
42-45, 108. Illus. and charts. A de-
scription of the Pennsylvania railway
plan. Jlr. Atterbury gives as his opinion
that "One of the fundamental reasons
for the success of the plan is the fact
that it furnishes an outlet for the ex-
pression of opinions. It gives every
worker on the system a voice that he
knows will be heard if there is any
merit whatever to his case. It gives
him, also, complete protection."

658.3
Immigrant 10 Years in Melting Pot.

F. B. Pletcher. Iron Trade Reiieic.
Dec. 20, 1923. v. 73, pp. 1665-67. Em-
phasizes the need for citizenship schools
or for the industrial plant itself to train
the alien, to teach him English as an aid

to his advancement to higher stages of
employment. Recommends some sort of
"adjustment center" in industrial cities

to aid the employer in getting the kind
of semiskilled or skilled labor he needs.

658.3
Industrial Village on Sound Basis. Iron

Age, Jan. 3. 1924. v. 113, pp. 9-14.

Illus. The entire villase, established in

1904 by J. A. Roebling's Sons Co., re-

mains the property of the company. All
matters between the residents and the
company, all civic operations, as water,
electricity, garbage disposal, street clean-

ing, etc. are handled and supervised by
the head of the "Real estate department."
It pays in promoting permanence of em-
ployment and the health of the em-
ployees, and in helping to solve the
problem of assimilation of the foreign
element.

658.3
Knox Factory Worker's Basis of New

Markctinsr Plan. .\ugust Belden.
Printer's Ink Monthhi. Dec. 1923. v. 7,

pp. 21-22. 74. Explains how the Works'
Council idea was worked out and re-

ceived and how new developments of
co-operation had a direct bearing on
sales and profits. The unit method in

selling has been adopted by the Com-
pany to make it possible for dealers to

increase their turnover.

658.3
Man—^rnnngement. W. J. Donald.
American Management .\ssn. 1923.
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Pamphlet, 8 pp. Personnel manager
should be a man who can best advise

line officers, executives and foremen in

their responsibilities as managers of

men.
658.3

One Man's Doctrine—The Employee Be
Satisfied. P. H. Hayward. Gas Age-

Record, Dee. 8, 1923. v. 52, pp. 713-

15. Outlines in detail what the presi-

dent of the Indiana Coke and Gas Com-
pany has done to remedy labor condi-

tions through the organization of the

Employer-Employee Association. Co-
ordination of the desires of the work-
men and those of the emplojee forms
the basic idea of the association. Prob-
lems of low technical operating results,

heavy labor costs and excessive labor

turnover solved with resultant coniidence

between employer and employees.

658.3

Rational Works Management in Fac-
tories. X—Payment by Results.

John A. Davenport and J. Inman
Emery. Industrial Manacjement (Lon-

don) Dec. 13, 1923. v. 10, no. 12, pp.
326-327. Maintains that the worker
who by extra effort contributes to an
increase in production should receive a

proportional increase in remuneration.

658.3

The Rise of "Industrial Democracy"

:

VII—The Organization of Modern
Industry. D. S. Kimball. Manage-
ment AND Administration, Jan. 1924.

V. 7, pp. 45-49. Defines and describes

Industrial democracy as the idea has

developed and been known as Co-oper-

ative ownership, works councils, joint

committees, etc. Industrial democracy
is based on the same principles as repre-

sentative government. The author points

out some of the defects and difficulties

but feels it holds a principle that is

worthy of careful consideration.

658.3

Selecting the Supervisory Forces. Re-
port of Committee on Supervisory

Forces of American Management Asso-

ciation, 1923. Pamphlet, 15 pp. This

enquiry is confined to the supervisory

force, in administration and production,

excluding the foremen.
658.3

Workers' Sickness Insurance in Austria.

Fritz Ilawelka. International Labour
Review, Dec. 1923. v. 8, pp. 810-829.

Workers of every kind, manual and
non-manual, skilled and unskilled, can

be insured without distinction in dis-

trict sick funds, works sick funds, or

other types of fund. In giving the his-

tory of the sickness insurance the author

goes back to the first law of 1888. He
traces the changes, shows the effect of

the war and notes proposals for reform.

In spite of the war the position of the

funds seems to be financially sound, and
statistics are bociniiing to sliow a return

of the nopulation to normal health con-

ditions.

Production 658.53
Application of Charts in Industry. D.

B. Porter. Management and Ad-

ministration, Jan. 1924. v. 7, pp.
65-72. Charts. A comprehensive de-

scription of the graphic chart used in

industry. The box, the bar, the his-

torical, the Z chart and others are ana-
lyzed and the uses to which they are

best suited are carefully presented. Ar-
ticle should be valuable to any one in-

terested in the possibilities of the graphic
chart.

658.5

A Co-ordinated System of Planning,
Routing, and Cost Accounting—-I.

F. A. Waldron. Management and Ad-
ministration, Jan. 1924. v. 7, pp. 39-

43. Diagrs. Engineering, production,

inspection, maintenance and accounting
are considered the five main piers on
which any manufacturing enterprise

rests. The first two of these are mainly
considered in this article, giving special

emphasis to specifications and standards.

Graphic charts present: Organization of

the Engineering dept., Assembling dia-

gram for military rifle, and the Oper-
ating organization.

658.53
Engineering and Business Charts.

A. W. Swan. Engineering Produc-
tion, Dee. 1923. v.' 6, pp'. 496-500.

Illus. How to constrvict a clear and
truth telling chart and how to deter-

mine the type best suited for the pur-
pose it is to serve.

658.516
An Example of Standardization in Ger-
man Industry. Dr. Leifer and Dr.

Goller. Mechanical Engineering, Jan.

1924. V. 46, pp. 54-55. ' The standardi-

zation work of Siemens & Halske, Ber-
lin, covers systematically every possible

activity of the plant. The Standards
department accepts the standards of the

Normenausschuss der deutschen Indus-

trie, modifies them when necessary, and
prints them in Siemens & Halske form.
It also prepares its own standards, and
provides for the co-operation of all de-

partments. These standards sheets are

minutely classified and indexed. Forms
given.

658.5423
A Fourth Dimension for Measuring

Skill for Obtaininnr the One Best Wav
to Do Work. F. B. Gilbreth & L. M.
Gilbreth. Society of Industrial En-
gineers Bidletin, Nov. 1923. v. 5, pp.
6-7. Presents a method for skill meas-
urement which furnishes records that

are adequate, both in quantity and qual-

ity.

Careful study of the chronocycle-

graph records shows a fourth dimen-
sion, time, which is emphasized in this

paper. The authors have followed Ein-
stein in calling this time element of skill

a fourth dimension.

658.5

General Accounting as Related to Pro-
duction Control. Percy Stotenbur.

Bidletin of the Taylor Society, Dec.

1923. v. 8. pp. 241-244. Begins with

Merchandise Inventory and tells how the

system described enables one fo know
the value of this account each month.
Brings out the problems of inventory

and shows that various kinds of stock

have entirely different turnovers. A
practical article, but one which cannot
discuss the subject in great detail in so

limited a space.

658.58
Idle Capital in the Machine Shop.
Arthur Easthope. Engineering Pro-

duction, Dee. 1923. v. 6, pp. 474-479.
Chart. Discussion, pp. 479-481. Idle

machines mean idle capital. Discusses
causes of lost machining hours and ways
of reducing them. Gives chart for re-

cording idle time with causes for same.

658.581
Modern Maintenance of Plant and

Equipment: II—Work of the Mill-

wright Department. W. G. Ziegler.

Industrial Management (N. Y.) Dec.
1923. v. 66, pp. 347-353. Illus. Main-
tenance of the mechanical parts of the

transmission equipment. Belts, pulleys,

pillow blocks, friction clutches, exhaust
fans, etc.

658.51
Planning the Repetitive Manufacture of

Automobile Wheels. W. B. Ferguson.
Management and Administration,
Jan. 1924. y. 7, pp. 31-38. Illus., charts.

An analytical description of methods
employed to secure quantity production
at minimum cost. Before the manufac-
turing of the Newport News Flexilient

automobile wheel, one year was spent in

designing, experimental and develop-
ment work as to methods of perform-
ing the operations required. The author
also tells of his experiences at the Rem-
ington Arms Co., 1916-17, where he in-

stalled time studies and rate setting

and reduced pay-roll labor 33 per cent

and increased output 72 per cent.

658.512
Progressing Work and Promises of De-

livery. H. H. Southworth. Indus-
trial Management (London), Nov. 29,

1923. V. 10 n. s., pp. 295-298. How
to keep and how to watch order records

and so be able to keep informed as to

the probability of delivering goods on
time. Blanks are given.

658.53
Relating Advertising to the Financing

of a Business. R. R. Updegraff.
Advertising Fortnightly, Dec. 19, 1923.

v. 2, pp. 15-16, 44. The author aims to

prove, by the use of three graphic charts,

how a circulation statistical chart of

a publication can present juggled figures

misleading to the buyer of advertising

space even though the figures remain
mathematically correct.

658.5671
Salvaging Scrap in Cadillac Plant.

Iron Age, Dec. 13, 1923. v. 112, pp.
1571-1574. Illus. Instead of allowing

scrap to accumulate in the manufactur-
ing departments, this automobile com-
pany has erected a separate building

e(|uipped for breaking up and mechan-
ically handling long turnings. The
output, which averages 15 tons a day,

is immediately transferred to this build-

ing. Describes the method of handling

and treating. One of the interesting fea-

tures is the recovery of oil.
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658.542

Solving a Sales Problem in the Fac-
tory. B. M. Mavnard. Factory, Dec.

1923. V. 31, pp. 747-750. Charts. A
metal workinp: plant cut costs 30 per

cent and applied a part of the saving

to the selliupr price of its product. This

was accomplished by a thorough study

of operations. Stop-watch was used on
each element of the whole operation and
new rates based on results were insti-

tuted.

658.58

Some Practical Ways of Mounting Small
Motors. H. S. Knowlton. Industrial

Engineer, Dec. 1923. v. 81, no. 12, pp.
591-93, 611. Illus. Shows oppor-
tunities for economy in the use of in-

dividual motor drive for machine tools.

The motor can be mounted so as to oc-

cupy space not otherwise useful.

658.531

A Time Ticket which Combines Pro-
duction and Cost Data. L. W. Field.

National Association of Cost Ac-
countants' Bulletin, Nov. 15, 1923. no.

75 n. s., pp. 903-908. An analysis and
discussion of a modern time ticket.

While the ticket is similar to all such

records in form it is utilized differently

in that it forms the "keystone" around
which production control methods center.

Shows how the Planning and Cost
departments make use of the ticket.

658.516
What Simplification Has Done for Us.

Louis Ettlinger. Factory. Dec. 1923.

v. 31, pp. 744-747. How standardiza-

tion in a garment industry has elim-

inated seasonal production and increased

sales 25 per cent. Author contends that

simplification in this trade is largely

made possible by the tremendously in-

creased per capita consuming power in

America.
658.53

The Works Records Department—W. J.

Hiscos. Industrial Management
(London) Dec. 13. 1923. v. 10, no. 12,

pp. 323-25. The first of a series of ar-

ticles on the Records department. Em-
phasizes the value to works manage-
ment, of collecting in one place for ref-

erence all documents and records kept
by the various departments, relating to

inspection, costing, stores, machine
tools, etc.

Selling 658.808
Co-ordination of Production with Sales

for Oil Companies. E. G. Reynolds.

Management and Administration,
Jan. 1924. v. 7, pp. 85-89. Charts.

The purpose of a method for the co-or-

dination of production and sales in in-

tegrated oil companies, is to establish a

program which will enable distant

planning, provide a basis for prede-

termined consumption and surplus pro-

duction, and be a guide in disposing of
the surplus product of the refinery to

greater advantage.
658.88

Cost of Carrying Overdue Accounts.

J. W. Hallman. Management and

Administration, Jan. 1924. v. 7, pp.
63-04. "Accounts receivable" are a suc-

cess or failure barometer of a business

house. The author claims that to call

on a delinquent customer will frequently

result in the settlement of account, a

continuance of business, and often new
business. Other difficulties may be

overcome by the "Shock absorbing ac-

count" method described by him in

Management and Administration for

Oct. 1923.
658.82

How Pillsbury Sells the Turnover Idea

to the Grocer. G. A. Nichols. Print-

ers' Ink, Dec. 20, 1923. v. 125, pp.
17-20. The Pillsbury plan was designed

as a direct method of increasing the com-
pany's sales to the grocer and to widen
the market for its full line. They of-

fered a "Turnover Insurance Policy"

which is Pillsbury's national adver-

tising, the biggest form of turnover in-

surance procurable. It insures that their

merchandise will move, that the product

will turn quickly.

658.8

Keeping the New Salesmen from
Slipping. C. B. Larrabee. Printers'

Ink Monthly, Jan. 1924. v. 8, pp. 23-

24, 118. It is up to the sales executive

to see that the salesman makes good on
the road. How this is done is told in

this article by an examination of meth-

ods in use by such firms as National

Cash Register Co.—National Biscuit

Co.—Royal Baking Powder Co.—E. R.

Squibb & Son, etc.

658.82
Knox Factory Worker's Basis of New

Marketing Plan. August Belden.

Printers' Ink Monthh), Dec. 1923. v. 7,

pp. 21-22, 74. Explains how the Works'
Council idea was worked out and re-

ceived and how new developments of co-

operation had a direct bearing on sales

and profits. The unit method in selling

has been adopted by the Company to

make it possible for dealers to increase

their turnover.

658.82

The Science of Marketing by Mail.

Homer J. Bucklev. Forbes, Dec. 8,

1923. V. 13, pp. 271-272, 281. Sales-

men waste time in going after men who
are not real prospects, and in not being

able to answer questions. To eliminate

this waste and bring about more con-

tentment among salesmen a regular sys-

tem of mail advertising should be

carried on. Gives many illustrations in-

dicating that the mail method of adver-

tising is a sure way of cutting sales

costs.

658.824
65 Per Cent More Sales and Closer Col-

lections Through Letters. H. W.
Cockron. System, Jan. 1924. v. 45, pp.
27-29. Illus. A small business in a

small town found direct mail to be a

better advertising medium than the news-

paper. The business being food-sup-

plies, letters and cards are addressed to

the housewife.
Gives sample letters. The letter which

brought the Ijest results was an endeavor

to collect bank accounts.

658.82
Staking a Comeback in a Neglected

Market. Roy Dickinson. Printers'

Ink, Dec. 20, 1923. v. 125, pp. 113-122.

Methods adopted by an underwear manu-
facturer to get back to the leading

jobbers in the New York Metropolitan

district. Missionary salesmen, with a
promise of permanent positions if they

made good, were trained to carry on the

campaign and reclaim the trade which
had been neglected nine years. The re-

tailer was offered a service as well as

the merchandise.
658.882

Using Ledger Records for Gaging
Credits. C. V. Howard. Iron Age,

Dec. 27, 1923. v. 112, pp. 1728-1729.

Briefly outlines the purpose of the Inter-

change bureau of the N. Y. Credit Men's
Association, whose tabulated reports

help business houses to solve their

credit problems, and to minimize "bad
debt" waste.

658.8(002)
What Does Your Selling Expense In-

clude? W. R. Basset. Advertising
Fortnightly, Jan. 2, 1924. p. 14. How
much of the selling cost should be
charged to manufacturing? If an ac-

tivity helps to sell the product, or if

the sales department by selling in dis-

tant territory entails an extra expense,

the cost is a selling cost; but if the

manufacturing is benefited, it is a manu-
facturing cost.

Storage Material Control
658.7884

Applying Science to Crating. Earl

Christinas. Industrial ManaQement
(N. Y.) Dec. 1923. v. 66, pp. 361-366.

Illus. Experience of engineers who
were employed by a large lumber com-
pany to make a survey of crating prac-

tice of American shippers. Gives de-

signs which were worked out with the

purpose of reducing cost, insuring

safety, saving material and reducing

weight.

658.787
Making Short Work of Inventory

Taking. Editors of Factory. In Fac-

tory, Dec. 1923. v. 31, pp. 764-766.

Some short-cuts in methods of takins: a

physical inventory. Covers counting,

weighing, measuring, nomenclature,

physical or chemical condition, and in-

spection for accuracy. Shows methods
of planning and execution.

658.783
Modern Practice in Stores Management

:

IV—Stores Accounting. W. D. Gor-

don. Industrial Manacjement (N. Y.)

Dec. 1923. v. 66, pp. 320-326. Chart.*.

How and what stores records to keep

that will give exact information at any
time of amounts of materials on hand,

ordered or received. Such records make
ph>-sical inventory unnecessary. Daily

reports can serve as basis for cost charts.

658.78
Reclamation Storeroom Accomplishes a

Big Savine. Electric Bailwait Jour-

nal, Deo. 15, 1923. v. 62, p. 1004.

Short account of system developed by



i
242

Management and Administration Vol. 7, No. 2

the Northern Texas Traction Company

for reclaming waste material; viz., Or-

ganization of reclamation room under

supervision of master mechanic with one

experienced man in charge; room serves

as repair shop and store-room; mate-

rial carefully examined and decisions

made as to repairing or scrapping; ap-

plication for all supplies sent here lirst

and if unavailable, requisition is written

by man in charge on the general store-

room. 56 per cent of calls for material

supplied by reclamation room.

Article based on brief submitted to the

C A Coffin prize committee of the

American Electric Railway Association.

Relation of Stores and Mechanical De-

partments. F. M. A'Hearn. Railway

Mechanical Engineer, Dec. 1923. v. 97,

pp 834-838. lUus. Gives practice ot

the Bessemer and Lake Erie railroad in

handling certain stocks, as an example

of efficient co-operation between stores

and mechanical departments. Records

made at monthly inspection of locomo-

tive show condition of parts. By these

records material needed for future re-

pairs is estimated, thus allowing ample

time for the placing of orders and keep-

ing down the amount of material in

stock. Also covers the plan of the stores

department and the disposal of scrap

material.
^^g^gg

Shipping Service Cuts. Freight Cost.

E C. Kreutzberg. Iron Trade He-

mew, Dec. 20, 1923. v. 73, pp. 1670-71,

1677 Describes the service rendered by

the consolidation of less-than-carload

shipments into carloads. Several com-

panies are now in this business. Ihe

saving to shippers of these less-than-

carload shipments averages 10 to 15 per

cent of the railroad freight rates. Much

time is saved, and a great deal ot

handling and tracing eliminated.

"^^^^"^"^
621.311

Draft Control for Cutting Down Boiler

Losses. Robert June. Gas Aqe

Becord, Dec. 22, 1923. v 52, pp. 763-

5 Draft regulation one of the most im-

portant factors in maintaining combiis-

tion efficiency. There is one best draft

for each boiler with a given fuel and a

given rate of combustion. This best

draft can be readily determined by ex-

periment. Chart gives a good idea ot

the draft required to burn a number ot

the most commonly used steam coals at

various rates of combustion.

Various controls considered and points

given for purchasing controlling devices.

From point of view of the managing

executive.
^21.63

Electric Drive for Centrifugal and Pro-

peller Fans. Gordon Fox. Coal In-

rZMSfr,/, Dec.1923. v. 6. pp. 503-7 Val-

uable technical information for (he man

who wants to know what type of fan to

select for a given purpose. Gives char-

acteristics of fans operated at various

percentages of rating with curves show-

ing pressures, velocitv heads, horse-

power required and efTiciencies.

662.6

The fundamentals of Fuel Economy.

W L Richards. Railway Mechanical

Engineer, Dec. 1923. v. 97, p. 809. Ab-

stract of a paper which won the prizes

in the International Railway Fuel As-

sociation contest. Fuel economy con-

sidered from three viewpoints, viz.,

operation, mechanical and personnel.

Deals with the fundamentals of the sub-

ject in a constructive and suggestive

manner. ,,« „,
662.76

Gas the Ultimate Fuel for Industry.

H Loebell. American Gas Jour-

nal, Dec. 29, 1923. v. 119, pp. 673-75,

84. Two basic considerations discussed

:

scientific factors involving effective

utilization of the fuel for industrial

heating, and the economic factor in-

volving present cost of fuel and future

lower rates. Central station considered

as the ultimate solution for commimity

supply, and development of more effi-

cient
'

gas furnaces to mark future

P''°^'''- 620.123141

Metals in Engineering Service. Gordon

Sproule. Engineering Journal of

Enqineerinq Institute of Canada, Dec.

1923. V. 6, pp. 523-30. Ulus. Dis-

cusses the service of metals as affected

by quality and suitability of material and

by features of mechanical design. Em-

phasis laid on inspection of failed mate-

rial by metallographic examination, and

bv elimination of bad material. Article

will be of value to those interested in the

engineering side of inspection.

621.8

Modern Maintenance of Plant and

Equipment: II—Work of the Mill-

wright Department. W. G. Ziegler.

Industrial Management (N. Y.) Dec.

1923 V. 66, pp. 347-353. lUus. Main-

tenance of the mechanical parts of the

transmission equipment. Belts, pulleys,

pillow blocks, friction clutches, exhaust

^^°'' "*"•
625.17

Motor Car Repair and Operation Re-

quire Supervision. R. J. Watt. R^il-

nmii Engineering and Maintenance, Dec.

1923 V. 19, pp. 485-87. Outlines the

organ! 7.ation for the maintenance of sec-

tion and inspection cars, as used in the

maintenance of way department of the

Louisville and Nashville railroad.

621.182

Waste Heat Boilers. C. H. Bamber.

Gas World, Dee. 15, 1923. v. 79, no.

2056, pp. 546-549. The use of boilers

for absorbing waste heat from hot gases.

A satisfactory waste heat boiler will

enable a water gas plant to supply

almost all the steam it requires for its

operation. Considers water-tube boilers,

fire-tube boilers, heat available from re-

torts and from gas engine exhaust.

621.18214

Pulverized Fue\ and Efficient Steam

Generation. David Brownlie. Iron and

Coal Trades Review, Dec. 14, 1923. v.

107 pp 889-90. A technical article on

study of records at ITnderfeed Stoker

Co of London, which show reliable and

extension data on the performance of

pulverized fuel, including figures not

heretofore published under one head.

Brings out the fact that no adequate

records are kept for mechanical stoking.

Efficiency figures are given for various

pulverized fuel stations in America and

Great Britain. Includes drawing ot

cross section through boiler plant

equipped with Lopulco Pulverized 1 uel

system.

621.31003

What Does the Super Power Plan Mean

to You? Guy E. Tripp. Industrial

Management, (N. Y.) Dec. 1923. v. 66,

p. 345-346. This question which has

heretofore been considered in its na-

tional aspect is here narrowed down to

the individual manufacturing plant to

see what the super power plan will do

for production costs and for the indi-

vidual consumer.

Training
658.386

Assimilating the Factoi-y Foreman.

Article 2 of a Training Program for

the Factory Foreman. J. K. Novius.

Open Shop Review, Dec. 1923. v. 20,

pp. 422-26. A suggestive rather than

an exhaustive article. Shows what

training does for the foreman m im-

proving his methods and broadening his

outlook. Foremen training is a sort of

insurance for the future.

658.386

Business Economics Taught to Workers

at Delco Plant. Harry Tipper.

Automotive Industries, Dec. 13, 1923. v.

49, no. 24, pp. 1194-95. Aims to present

to the men the fundamentals governing

business, and so acquaint them with all

kinds of problems outside their usual

surroundings, and lead them to do their

own thinking. Gives a list of subjects

included in the course.

658(07)

Engineering Education and American

Industry. National Industrial Con-

ference Board. Special Report no. 25,

Aug. 1923. Pamphlet. 25 pp. Empha-

sizes the need for trained leadership m
industrv, and the necessity for co-opera-

tion between engineering schools and in-

dustries in the development of men fitted

for positions of leadership.

658.386

The Fundamentals of Apprentice Train-

ing and Industrial Relationship. A.

E McClintock. Open Shop Review,

Dec. 1923. v. 20, pp. 435-38. Economic

necessity and self-interest, the deter-

mining " factor in apprentice training.

Industrv lags where apprentice training

i.s considered expensive. Apprentices

will not be trained until advantages to

employer are commensurate with cost.

Logical wav to estalilish close personal

relationship is throusrh the foreman, and

the companv mnst first sell itself to him

before it can sell itself to its employees.

Article confined to foundry.
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len cars oTcoal-ornine ?

Mechanical ^itokors save coal by
increasing furnace efficiency.
They also make it possible to
burn cheaper grades and sizes
of local coal. Ten per cent sav-
ing is a consen'ative estimate.

Five men or three?
Stoker liring will cross at least
two men off the pay roll if

a<iopte<i by a hand fired plant
now requiring five men. The
rrar-».^^^^> better working
I

I

T llnt^ conditiona ap-
lU-y-ijl ml peal to a Iwtter.—T^T^Th steadier class of

D|dIo(p|1 men.

Four boilers or three?

Greater steam demands can be
met without adding to your
present boiler e«iuipmont. Three
boilers can be made to do the
work of four through the hiRher
combustion rate made possible
by—

zAgood boiler—

but why handicap it f
HUNDREDS of boilers capable

of delivering an enormous
steam output are staggering along at
half capacity under the handicap of
hand firing.

A boiler is installed to produce
steam. If it produces half as much
steam as it should produce, then half
the money invested in it is thrown
away.

Many of the big improvements in

mechanical stokers were inspired by
this simple arithmetic. In fact

"capacity" has become the
big word of the combustion
engineer; for practical results

have shown him that greatest

economy is reached when a

FREE—

BURN

boiler is made to deliver an amount
of steam greatly in excess of the
boiler manufacturer's nominal rating.

The greater boiler capacity provided by
mechanical stokers enables a stoker-fired plant
to meet the heaviest load demands and there
is always available reserve capacity to take
care of increased power requirements. There
are on record a great number of cases where
increased steam demands would have made
new boilers necessary except for this reserve

boiler capacity provided by mechanical stokers.

Yes, stokers have saved boilers—and invari-

ably they save coal and labor on an
enormous scale.

The interesting facts are presented
in greater detail in the free book,
"Coal—the Basic Fuel." A request
to the Secretary of the Association
brings a copy to you.

// /
this interesting book

COAL
STOKER MANUFACTURERS ASSOCIATION

C A. Sacchi, Secretary, LesUr Branch, Philadelphia
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Photo Copying

Machines

Can be operated

with greater satisfaction

and uniformity of results by making your purchases of photo

paper and chemicals direct from the manufacturer. By means

of Rectigraph Photo Record Paper and chemicals, you can

improve the quality of your work.

We are manufacturers, selling direct. You get the advan-

tage of prompt service and high quality at a price which is

right. Hundreds of satisfied customers sending us repeat orders

indicate that our prices are right and that the material is "mak-

ing good."

A trial will, we believe, convince you that you too can bene-

fit by the use of Rectigraph Products.

Send us your order for a roll of Rectigraph Paper, spooled

to fit your photo apparatus so you can judge of its merits.

(An Independent Corporation)

Originators of the Photo-Copy Machine

271-281 HOLLENBECK STREET, ROCHESTER, N. Y.
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Globe -Wernicke
VISIBLE INDEX
The Globe-Wernicke Visible Index will give to

your business the vital necessary facts you need
daily in a quick, most accurate manner.

Your eye finds the name or title you seek at a

glance—it is always visible. In another instant

your index finger flips the card upward and back.

The information you want looks you squarely in

the eye. You can make an entry on either the

front or back of the card without taking it from
the tray—the whole operation in approximately
four seconds.

The Cabinet is of the best steel construction.

The card holder, made entirely of non-corrosive

metal maintains a firmer grip on the card, it is

durable, operates easily in the files and is perfect.

Uniform height and depth makes possible the

placing in one battery all sizes of cabinets.

Interlocking strips on the top of each cabinet

prevents them from shifting when stacked one
above the other.

A secure hinging device carries the drawers.
The drawer cannot accidentally leave the cabinet

when withdrawn for posting or reference.

Record expansion is made easier by the inter-

changeability of the drawers.

For complete information write for our Folder,

"Globe-Wemicke Visible Index."

Globe -Wernicke
UPRIGHT STEEL UNITS

The many different styles of Globe-Wemicke
Upright Steel Units (Files") offer a standard
service for every business. Easy-sliding drawers,

the clearness of indexing in each file and the

perfect blending of new units with those already

in use, make for business efficiency.

Illustrated here is 7141 V. L. Upright. This unit

contains 4 Files designed for filing vertically,

between upright guides, letter size papers and
correspondence, catalogues, photographic prints,

shipping tickets, bills of lading, etc. This file has

great capacity.

The side extension slides are of great strength,

work smoothly and are noiseless.

The perfect follow block can be removed without
removing the rod for the guides.

A steel shelf under each drawer gives a com-
partment that is vermin proof and dust proof.

All parts of the cabinet are electrically welded
into practically one piece of steel. No bolts,

screws, rivets or nuts are used. The trimmings
are cast brass.

Write for our Catalogue No. 822.

Dept. M.\8 Cincinnati, Ohio
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Three New Ronald Publications

Planned Control in Manufacturing
By William O. Lichtner

THIS new work by Mr. Lichtner discusses methods of co-ordinating and controlUng

the work of the productive departments of a plant by means of (1) comprehensive

planning by a central authority; (2) standing orders which define in detail the duties

or procedure of the man or group to which they are issued and which remain in force

until further notice from the management ; and (3) a system of reports of the work

done sent to the planning department by members of the force. The author discusses

fully the general plan of action, the qualifications of the personnel, and the relation of

planned control to other important phases of the work of the organization. Especially

valuable is a detailed account of how the methods described were actually applied in

one small plant with fewer than 150 employees. Numerous cuts reproduce the orders,

forms, and symbols used. Just Published. 329 pages. Cloth. $5.00.

Scales and Weighing
Their Industrial Applications

By Herbert T. Wade, A.B.

HERE is a volume of exceptional value to the

executives of industrial plants who may be

responsible for the purchase and maintenance of

weighing apparatus for their plants. It describes

and discusses the many forms of such equipment

now available for industrial and commercial use

and the various ways in which they are profitably

used by well organized concerns. As an aid to

selection and use of suitable devices, the author

has included over a hundred illustrations, mostly

halftones of weighing machinery.

Stresses Practical Methods

A distinguishing feature of the book is the stress

placed upon the relations of weighing to control

of plant operation, transportation, and commer-
cial transactions. As it is intended for readers

concerned with the use and results of weighing

apparatus, technicalities and involved mathemati-

cal discussions of theory have been avoided and
fundamental principles are clearly stated along

with their specific applications to machines of

various types and capacities. Just fublished.

450 pages. Cloth. $6.00.

Cost Accounting
Fundamentals

From the Standpoint of Management

By L. T. KoNOPAK. C.P.A. (Ohio and Ind.)

BECAUSE of its concise and clear treatment

of the underlj'ing principles of cost account-

ing and its use of simple illustrations free from

the complications of individual problems, this

work should be especially helpful to managers and

all who wish to get a grasp of the fundamentals

of the subject. The author has succeeded in

minimizing detail and in concentrating attention

upon the essential principles and the broader

aspects of the subject.

Three Valuable Sections

Tlie work is divided into three parts which deal

with : (1) Principles and methods of accumulating

costs, including the distribution of overhead costs

and a concrete illustration of the operation of cost

controlling accounts; (2) Operating statements

and the uses of costs, including an excellent dis-

cussion of the methods of determining volume of

business necessary to absorb total fixed charges;

and (.S) Illustrations of variations in cost methods

and the tiiree basic cost systems. JwH Puhli.'ihed.

235 -pages. Cloth. $3.00.

ANY OF THESE BOOKS WILL BE SENT BY AL\IL ON APPROVAL

Descriptive Catalog of Ronald Publications on Request

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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IDE,AS
For Your 12 Best Men

Do not pass this advertisement until it has been noted by the 12 best men in your business organization.

Twenty years' experience by leading business men and University experts have formulated these time-

saving ideas. Especiallj' valuable at this time of the year to intensively analyze business data.

D President

D Vice President

D Treasurer

D Secretary

D General Mgr.

n Sales Mfer.

D Advertising Mgr.

D Production Mgr.

n Purchasing Agent

D Credit Mgr.

D Auditor

Engineering Dept. Mgr.

I

CHART-CRAFT

Know and buy them
by this name and mark

Over 2000 business organizations now use these ideas which are in the form of "Instant Use" Chart
Stationery. After having gathered your data for any number of years by daj's, weeks, or months, j'ou

can with one stroke of the pen visualize the real significance of the facts by the use of these forms.

The 24 ''Instant Use'' Chart Forms
1. Stock and Grain Quotation Chart—Monthly Chart

on a daily unit basis. Size 11" x lGJ4"i one fold.

2. Yearly Plan Chart with a space for each day in each
month. Size 20]-^" x 16", with two folds, punched
to fit a standard I. P. Binder.

3. Yearly Chart on a daily unit basis. Size 23J^" x 11"

fits I. P. Binder. Size 15%" x 11", with one fold,

punched to fit a standard I. P. Binder.

4. Loprithmic, 3 bank. Five-Year Chart on a monthly
unit basis.

5. Logarithmic, 3 bank, Yearly Chart on a weekly unit

basis. Size 8M" x 11" punched to fit a standard I. P.

Binder.

6. Outline Map of U. S. by states.

7. Outline State Maps by counties for each of the 48
states (one state for sample).

8. Graphic Form Chart listing all the states at top with

provision for charting barometer at the left.

9. lyogarithmic, 3 bank, 12 divisions, plain graphic.

10. Plain Graphic, 2.5 major divisions from bottom to top
and 15 divisions from left to right.

11. Recapitulation form for listing figures, six spaces for

amounts and percentages.

12. One Hundred Per Cent Single Circle Chart, easy to
divide any unit of 100% into its analyzed parts showing
quickly proportionate importance. Space for heading
remarks.

13. One Hundred Per Cent Five-Circle Chart, one circle

larger, the other four smaller to pro\-ide for detail

subdivision.

14. Minute Chart on a second unit basis.

15. Hourly Chart on a minute unit basis.

16. Daily Chart on an hourly unit basLs.

17. Weekly Chart on an hourly unit basis.

Monthlv Chart on a dailv unit basis.18.

19.

20.

21.

Logarithmic, 3 bank, monthly chart on a daily unit
ba.sis.

Yearly Chart on a weekly unit basis.

Yearly Chart on a monthly unit basis.

22. Logarithmic, 3 bank, yearly chart on a monthly unit
basis.

23. Five-Year Chart on a monthly unit basis.

24. Seven-Year Chart on a monthly and yearly basis.

WRITE TODAY
A complete sample set of thc^e 24 ideas in "Instant Use" Chart

Stationery Form should be in the hands of every executive.

Write us today enclosing SI.00 and we'll mail to you these 24

sample forms which have helped to save thousands of dollars

—

increase business^promote men and women. We also send you a

copy of our booklet—"Better Foresight with Chart Forms."

FREE
On request we will send free

our booklet "Executive Control,"

with charts, which explains the

scope and scientific use of charts

in visualizing words and figures,

and how to become a chartist.

BUSINESS CHARTING INSTITUTE
Chart Stationery Department

116 South Michigan Avenue, Dept. 906, Chicago, 111.
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SHAW BUSINESS BOOKS

oAnnouncing

^^Accounting Principles

Underlying Federal

Income Taxes,

1924"
ByE. L. KOHLER, C.P.A.

Senior Partner, Kohler. Pettengill and Company;

Professor of Accounting, Northwestern University

School of Commerce

MANY books have been written from the legal or reference

point of view on Federal Income Taxes, but here, at last, is a

manual that makes clear the principles of accounting underlying

them Briefly, the author brings out the principles of Federal in-

come Taxation which are definitely established and explains exactly

how these principles apply in accounting for the taxable income of

the individual and corporation. The law and regulations are con-

densed as far as possible. Examples containing figures are given to

clarify brief statements which otherwise would be obscure. Digests

and interpretations of the more important cases follow the discus-

sion of the various topics. Most important, there are problems

which illustrate the practical application of the more difficult points.

Definite Pointers in

Accounting Procedure

WITH keen directness, the author

goes right to the very heart of

income tax accounting. Each ruling

and decision is carefully examined,

clearly interpreted and critically dis-

cussed. Step by step, the author shows

exactly how to prepare each item of

your return. Whether you should re-

port your income on a cash or accrual

basis is definitely set forth. What

method of accounting to use, the

procedure and form to follow if you

want to change your accounting meth-

od or the period of your fiscal year

are explained. Rules are laid before

you that will enable you to distin-

guish clearly between capital and

revenue expenditures. In short, you

are shown just how to apportion

Sent on Approval

So confident are the publishers that every

business man will find this book of more

than ordinary interest and value they are

willing to send the book on approval without

the deposit of a penny. Simply fill >n and

mail the coupon. Look the book over for ten

days If for any reason you are not entirely

satisfied, return the book at our expense.

Otherwise send us $5. payment in full. You

decide after examination if you want to buy.

Could an offer be fairer? Please mail the

coupon today—now.

properly all disbursements in making

your income tax returns. Forms for

1924, illustrated with typical fill-ins,

are included.

A Tax Course in

Convenient Book Form

HERE, in compact, usable form,

the whole field of Federal In-

come Taxes has been covered and so

presented that you can turn instantly

to practically any problem that comes

up in making up 1924 returns. A de-

tailed index provides for quick refer-

ence to any particular point. Diffi-

cult questions are made clear with il-

lustrative problems. Digesting the

law. clarifying the rulings and ex-

plaining the correct accounting pro-

cedure, the author has prepared a

book that is invaluable to every man
dealing with the income tax law.

lACCOromNG

?RiNapiis
l^^NDERLTCING

FEDERAL
INCOME TAXIS

1924

30
~

> Chapters
Complete

Income Tax
forms for 1924

488 paee<. Sue
S" x8 inches: blue cloth.

TABLE OF CONTENTS

Part /—Introduction—Methods of
Accounting

ChaptPF
_ ^ , I

]- Taxation— Inc' me Tax Legi^lati'^n

2—Methods of Accounting i<-r Income

Part II— Income from Sales and Exchanges

.1—Sale'i and Exchange^—General Rules-
Intangibles—Securities Issued _

-;— Instalment Sales—Contracts—Liquida-

tion-i— Involuntary Conversions—Gilts
5_Sales and F.xchanges—Stocks and

Bonds—Rights— Miscellaneous

Part in—Other Income
6—Dividends
7—Reorganizations
jt_Ii,terest—Rentals—Foreign Evchange
9—Compensation for Services—Cancella-

tion o! Indehtedness
10—Tax-Free Income—Summary

Part JF—Deductions
11—Depreciation and Obsolescence
12—Amort ization^Uepletion
13—Interest^Taxes
\4—Bad Debts—Losses
]<;—Net Losses—Contributions
16— Insurance—Traveling and Other Ex-

peiises
17—The Valuation of Inventories
18—Non-Deductible Expenditures

Part F—Invested Capital

19—Invested Capital: Capital Stock

—

Taid-ln Surplus
20— Invested Capital: Earned Surplus

—

Inlangibles
.

21—Inve^-ted Capital: Changes During
Year— Inadmissibles

22—Invested Capital: Reorganizations

—

Special Cases—Summary

Part f'/—Rates of Taxes and Returns
^l_\VitlihrIdinK ;.nd Tnforiii.itinn at the

Source—Credits Allowed
2A—Rates oi Tax—Fiscal \ ears—Credits

for Foreign Taxes
2?—Individual and Corporation Returns

Part >^—Applicability of Income Taxes
2&_Individuals Subject to Tax— Fanners

— E*^tates and Trusts
27—Partnerships— Personal Service Corpo-

rations „ . . ... ,

28—Resident and Non-Resident Aliens and
Foreign CoriHirations

29—Organizations Subject to the Corporate
Tax- Insurance Companies—( onsoh-
daied Returns

.

10—Review o( Returns—Claims-Penalties
Api>endix A—Revenue Act of 1921 with

latest rulings (Applicable to 1924 income

tax returns).
Appendix B—ProMcm--

No money now—mail coupon

A. W. SHAW COMPANY, Cass, Huron and Erie Streets, Chicago

! Please mail me for ten days* examination a copy of Kohlcr's "Accounting Principles

I Underlying FedT'al Income /axes. 1924." If entirely satisfied. I'll send you $5. paytnent

I
in full in ten days. Otherwise I'll return the book. m-^-^t

I

NAME POSITION

STREET & NO FIRM

I
CITY & STATE BUSINESS

1 (C^ada $6.50. duty prepaid, same terms. U. S. Territories ^"j' ^^'X"
2 *5, cash with order: all other countries $550. cash with order.)
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Only Six Weeks Left to File Your Return
Rl'.CEN r developments in Congress

make it evident that no revisions

will be made affecting the taxes on 1923
income, ^'oii have no need to wait, there-

fore, for last-minute changes—the proce-

dure which will govern in the preparation

of this year's return must be based on the

192 1 law as amplihed and interpreted by
amendments, Treasury rulings, and Court
decisions to date. This procedure is clearly

and completely explained in the volume de-

scribed below. Delays and uncertainty in

preparing your return may be costly. Mont-
gomery's manual will help eliminate both

Now Ready

Income Tax
Procedure-1924

Eiglitit Annual Edition

By Robert H. Montgomery, C.P.A., Attorney-at-Law
Member of the I'trm "f Lyhrtirt'l. Ross Bros, fe* Morttsomery

A Complete and Reliable Tax Service in One Handy Volume

This is the most widely used of all tax guides—90,000 of its

seven successive editions have been purchased and used by
individuals, corporations, and fiduciaries. Many concerns,

year after year, take—and need —no other service.

Embodies All New Developments

The new edition for 1924 embodies all new
developments in the application of the law.

These include amendments, more than live

hundred recent Treasury Department ruhngs,

and scores of late court decisions, all of

which should be considered in the prepara-

tion of your return. Mr. Montgomery in-

terprets this new material, analyzes the legal

difficulties you will encounter, and explains

how to set up your accounts to secure correct

results—an essential service which no other

tax guide performs. In this one 1900-page
volume he gives you all the information con-

tained in any high-priced periodical service,

plus vastly more in practical personal counsel

and expert opinion.

New Indexing Features

Years of study have enabled us to work
out improvements in indexing which make
the data in this volume the most accessible

in the market for rapid reference. In using

the book you will have no difficulty in

turning directly to approved procedure for

handling any item in even the most com-
plicated return.

_ For Seven Years __
The Standard

" We have found its clearM:ut an-
alysis of the law and regulations
most helpful in our preparation of
income tax returns of the Edison
Industries."—Ka/pk H. Allen, As-
sistant Financial Executive. Thomas
.\. Edison, Inc.. Orange. .V. J.

"We have gotten more out of it

of real value and use than all other
publications combined."

—

J. D.
Williams. Treasurer, John Wana-
maker, Philadelphia.

" I have found your ' Income Tax
Procedure ' the most helpful of all

tax books."

—

Ernest R. Early, of
O'Brien, Boardman, Parker &• Fox,
\ew York.

"I know of no other service that
can compare with this in practical
value."

—

William J. Deegan, Vice-
President. The \tacka\ Companies.
Xt-j' York. .V. r.

A Few Copies of the Handy Edition Still Available

rhe demand for the handy edition—^produced

for the first time this year—has all but exhausted

the second printing of 1,500 copies. Accountants

and lawyers particularly are finding most useful

the features of reduced page size, flexible binding,

APPROVAL ORDERS.—If you prefer you can order on P* " ^ '

five days' approval. Such orders will be filled from our standard .

cloth bound desk edition. Both styles are clearly printed on I

thin paper and contain the same material— 1900 pages. In
|

filling orders preference will be given to those accompanied by >

the price—$10.00.
J

and thumli index, which this edition embodies.

The few remaining copies are available at no extra

cost to those who desire them and u'ho send cash—
$10—-t'ith tluir orders. To secure one, fill out attached

order form now and mail it zcith \our mnitlancf.

— USE THIS ORDER FORM ^

To Secure the Special Edition and Quick
Delivery Send Cash Order Now

THE RONALD PRESS COMP.WV.
JO VESEV STREET, .NEW YORK. K. V.

I enclose $10.00. for which send me postpaid a copy of Montgomery's INCOME
TAX PROCEDURE— 1934. Special or Standard Edition, (froij <ml one.) It is

understood that this amount will be refunded if I return the book within five days
after receiving it.

. ., „ ,

(.Or) send me postpaid a copy of Montgomery s Income Tax Procedure— 10J4.

(Standard Edition.) Within five days after rccei\'ing it I shall either return the book
to you or remit the price in full—$10.00.

Indicalt your choice by crossint out attrrnatire.)

pyNALX)
N'amo

Business Address

The Ronald Press Company
[

''™

20 Vesey Street - New York, N. Y. !

.(7S7)..

Position
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Five Printings Sold Out

Before a Copy was Published

February, 1924

Flexible
Binding
Gilt Edges
1675 Pages

Accountants'

Handbook
ry^HE phenomenal demand for the ACCOUNTANTS' HANDBOOK
I among men in every type of position stamps it as easily the most

imporS'blication in ma'^y years to those -ncerned with accoanting^

Within two months after its publication more than 18,000 copies are

in use. Big concerns everywhere are findmg it as necessary to the

modern office as any piece of labor-saving equipment. This new

volume, the first in its field.

Assembles Basic Data on All Subjects

the Accountant Meets in His Daily Work

Business has long needed a work of this

character. It contains 1675 pages, divided

into thirty-three sections, each devoted to

a subject of essential interest in accounting

practice. It covers adequately, not only

accounting in its principles and appUca-

tions, but also finance, management, law,

banking, office method, and allied activi-

ties as the accountant must know them.

Edited by E. A. Saliers, Ph. D. _,

Contains Material to Which Corporation Officials

and Managers Will Continually Refer

For officials, credit men, bankers, law-

yers, and all who deal with accounts, this

Handbook brings together reliable in-

formation on just the things that are

likely to come up in connection with

accounting work. Only material which

is generally accepted has been included.

The compilers have worked through all

authorities in the field and selected the

best data to be found, preparing a truly

remarkable collection of tested principles

and procedure. Tables, rules, and defini-

tions abound. Three hundred' charts and

forms offer valuable guides to actual

practice. „„^ ,

The ACCOUNTANTS' HANDBOOK
is designed to supplement, hot replace,

the other works in your library. Its vast

wealth of information is made readily

available by an exhaustive index abund-

antly supplied with cross references. No
office, no accounting, treasurer's, or credit

department, is complete without this

manual.

As They Tell It To Us
•• 'The beginning of a fast f^endlh-p- "-

Dresses my appreciation of your new Account

^nts- Handbook.' Although "ot an acco^t^

ant by training or profession. I ??''^ "=^

of a number of topics '"<:l"ded m th^ hand

book, and such references as I h^^^
"„^,f„V°

it have given quite sat'sf^^^^V"^"™^?"^^'
—F W. Funk, of F. W. Funk S- Co.,

Engineers. Youngstov^n. Ohio.

"The most concise book "f, this nature that

I have ever seen. It has a'^'^fdy given me

much valuable information at the t me when

^ was most needed. I can "uthfully recom.

mend this book to be valuable to every

individual and to every office. —K >' ^'i"

Tedt. Compuoller. Durant Motor Car

Comoany of Ir,diar,a, Inc . Munc.e. Ind.

••The •Accountants' Handbook' fi"/̂ '°"«

felt eao in our reference library, and takes

a m'i??r place in its field as Kent's Handbook

does in the mechanical engmeering field, the

Malhinerv Handbook in the field of drawing,

^d' the"^Standard Electncal Handbook m
elecUical engineering. —J- ^„„ ^-^i?'"

'

Plant Engineer. Columbian Rope Com-
pany. Auburn. N- Y.

The Thirty-Three Sections

Specially Designed to Stand Hard Usage

The volume is printed in clear type on

thin, strong paper. It is made up in a

durable flexible binding, with patented

unbreakable back that permits the book

to lie flat when opened. The page size,

45^" X iH", makes the Handbook, for all

its nearly 1700 pages, most convenient to

handle and carry about.

Business Law
Mathematics (with

TablesI
Corporate Organiza-

tion
Corporations
Net Income and Sur-

plus
Financial Statements
Inventories
Reports
Classification
Valuation
Depreciation
Good Will
Cost Accounting
Audits and Working

Papers
Statistics and

Graphics
Finance
Office Practice

Bank-
Bank

Collec-

Insolv-

Commercial
i n g and
Credits

Credits and
tions

Bankruptcy,
ency. and Receiv-
ership

Fiduciaries
Consolidations
Installations
Public Utilities

Municipalities
Office Appliances
Management
Professional
Economics
Foreign Exchange
Accounting Princi

pies
Glossary
Taxation

„_„^» Use This Order Form — — ^^"j
1

I

1

I

The Ronald Press Company,
20 Vcsey Street, New York, N. Y.

Send me postpaid a copy of the Accountants

Handbook. Within five days after its receipt. I

wiU seind you $7.50 in full payment, or return the

book to you.

Send for This Handbook on Approval

Name (please print i

Business Address . .

Firm

Position .

(755)

With the ACCOUNTANTS' HANDBOOK m
eluded as part of your working equipment, you

need never be at a loss for accurate and detailed

information on the matter under consideration.

Fill out and mail the order form attached, and we

will mail you postpaid on approval a copy of this

lfi7S oagebook. Test it against the requirements

if yourTorkTor five days. Then within that time

of its receipt, send us $7.50 in '"".PaS"""'' °; "I
.„rn the book This price is amazingly low for the

remendous amount of essential information you

will receive. Mail the order form to-day to

The Ronald Press Company
20 Vesey Street - Publishers - New York, N. Y.

iy>i7ajp
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First Edition 1921
Second Edition 1922
Third Edition 1923

COST ACCOUNTS
By GEORGE HILl.IS NEWLOVE, Ph.D.

C. 1'. A.. Illinois

Associate in Accounting, Johns Hopkins University; Member,
National Association of Cost Accountants; Formerly,

Lecturer on Cost Accounting, (Iraduate School of
Business Administration, American

University.

iSj pages, sH X Sl-i, $8 illustrations and forms.

?2.so net, postpaid.

Many books have been written on cost accounting theory,
but here, at last, is truly a monumental work on the funda-
mentals of cost accounting technique! .\ manual on the
"how" of cost accounting for students and for practicing cost
accountants who must train their assistants.

The lectures emphasize in about 32 study hours the funda-
mental controls upon which all cost accounting is based by
illustrations which trace through the books and forms the
records for material, labor, overhead, and finished gooBs.

The problems, by minimizing the non-cost transactions,
completely cover in about 96 study hours the factory accounts
and records under the special order, process, and estimating
cost systems. The keys to the solutions, without aiding in

obtaining the complete solutions, simplify the location oferrors.

Descriptive literature sent upon request. Money
refunded if book is returned within 5 days.

The White Press Company, Inc.
Departmental Bank Building

Washington, D. C.

Made for maximum service
.<I^^N^^ not merely the average
JENKINS

^.^.^^^ Genuine Service

Only from genuine Jenkins
Valves can genuine Jenkins
Service be obtained. And
such service is worthwhile, as
countless engineers every-
where have proven to their

satisfaction. It means time
saved, trouble forestalled, and
money earned, by reliable

valve operation.

Specify "Diamond" marked
valves to make sure of genuine
Jenkins Service.

JENKINS BROS.
80 White Street New York. N. Y.
524 Atlantic Avenue Boston. Mass.
133 N. Seventh Street. .Philadelphia. Pa.

646 Washington Boulevard. .Chicago, III.

6"ecriuria/ View, Figure
106, Screwed. Standard
Bronze Globe Valve.

Aluays marked with tKe'Diamond"

£|enkinsX^lves

MEECO (Individual) Sanitary Washbowls
Comprise only one of the line of Meeco
products which have become important
factors in the promotion of efficient

production through bettered working
conditions for factory employees. They
are today the recognized standard in

many of the leading industrial plants

in the country.

Lockers

Sanitary Drinking
Fountains

Shelving

Boxes, Cabinets

and Partitions

Catalogue Mailed on Request

Manufacturing Equipment and Engineering Co.
FRAMINGHAM, MASSACHUSETTS



252 jVIanagement and Administration February, 1924

^t^uDon't Guess at
These Things—Why
Guess at TEMPERATURE?

How
much is

Produclion
Costing?

Look around any plant and count
the number__of devices and systems
that enable you to check up on
production at various stages. With-
out these things—which eliminate
guesswork—it would be impossible
to run the plant efficiently.

This being the case, how can you
operate efficiently and economically
without accurate temperature-con-
trol?

The wisdom of removing temperature-
control from the domain of guess-work and
placing it on a basis of absolute certainty is

demonstrated by the fact that hundreds of
plants employing various heat-treat proc-
esses have installed the Sarco Temper-
ature Regulator.

These plants have, once and for all,

done away with guess-work and its at-

tendant chances of costly errors. Bad
judgment, carelessness and neglect haven't
a chance where the Sarco stands guard.
It responds instantly to the slightest

variation of temperature—on steam, hot
water or gas—and is absolutely depend-
able in action.

There is no other temp-
erature regulator "like"
the Sarco. It is positively
unique, without extra parts
or attachments of any
kind, to get out of order
and cause delay. A simple,
scientific mechanical de-
vice, self-contained and
self-operated, designed on
a principle that has been
proven right by long and
successful use.

Because of its sim-
plicity and compactness
the Sarco is the most in-

expensive temperature-
control device you can
buy. And because of its

durability, the most in-

expensive to maintain.

For particulars of our
30-day free trial offer,
also full description of the
Sarco, write for Booklet
Q-71.

Sarco Company, Inc.

1 238 Broadway, New York City

Buffalo Chicago Cleveland
Boston Detroit Philadelphia

Peacock'Bros., Limited

Montrea

Tempemtu/e%u/ator

A HITCH in the supply of material means
lost time and idle machinery; an over-

supply means working capital needlessly tied

up. Proper control of materials and stores is

therefore necessary for the effective utilization

of men, machines and capital.

Stores
and

Materials
Control

Including Procurement by

Manufacture and by Purchase

By Madison Cartmell

Consulting Industrial Engiyieer. For'

mirly Industrial Engineer with

Winchester Repeating Arms Co.

This is the only work treat-

ing the subject of procure-

ment and handling of mate-
rials comprehensively—from
the requisition back of the

purchase order to the ship-

ment of the finished product.

/( is also the only work which discusses

this entire subject from the very im-

portant point of view of the production

manager.

It describes in detail the records and
mechanism of the stores department,
taking up questions ofsymbolization,

costing, inventory control, and stand-

ards. It explains procurement by
manufacture and by purchase, dis-

cussing graphic production control,

the technique of purchasing, relations

of seller and buyer, and securing

delivery.

For Large and Small Concerns
The author presents methods that have been tested out in

large plants and found essential to efficient operation. The
small plant that is to hold its own today must, as a policy

of safety, adapt these same methods to its needs. The
procedure in both classes is in most cases identical.

The author also presents an unusually inclusive series

of forms. These show plainly the steps in the neces-
sary procedure and will prove exceedingly helpful ex-
amples from which the executive can construct the
forms needed for his own use.

1922 459 Pages Cloth Binding M.50

Send us your name and address and a copy will be sent

postpaid on approval Within five days after receiving it

remit the price—$4.50—or return the book.

The Ronald Press Company

Publishers

20 Vesey Street New York City

ROJ7CLD
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0-S DEPENDABLE
CRAWLING TREAD CRANE

The many advantages o{ this

crane are detailed in a bulletin

which will be sent on request.

No-Over-Flo Sponge Cup

Just what the name implies!

No slopping or splashing over
on furniture and papers when
sponge is pressed— inner
chamber takes care of over-
flow. Handy, neat, firm and
solid. Only $1.25 complete.

Try One Ten Days Free

Pin this coupon to
letterhead and mail;
do the rest.

your
we'll

Sengbaich Self-CIoiing Inkstand Co.
604 Stroh BuildinK
Milwaukee
Win.

IT GOES WHERE YOU
WANT IT TO GO

A poor road has no effect whatever upon
the general usefulness of this O. S. Depend-
able Crawling Tread Crane. It can be moved
easily to any position in your yard and its

exceptionally small turning radius makes it

doubly valuable in plants where space is at

a premium.

ORTON & STEINBRENNER CO.
608 SOUTH DEARBORN STREET

CHICAGO, ILLINOIS

COLl MNAR

ANALYSIS PADS
Accountants Auditors Engineers

THE RIGHT PAD FOR EVERY PURPOSE
Know Your Costs

Analyze Your Sales—Production—Distribution

—

Manufacturing, Etc.

Pay Less For Better Goods

MOST COMPLETE LINE MADE
Samples gladly furnished All sizes and columns

Pa., X...

No. OF
SHryrr«
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SPECIAL OFFER TO
EXECUTIVES

A ten-day free examination of the book you

have been looking for.

Stimulating the

Organization
By ORLINE D. FOSTER

Full quota production is the need of the hour. The wheels

of industry must be kept at top speed or the loss of precious

minutes will mean the loss of many thousands of dollars. Here

is a book which will enable you to provide proper incentives

to better work not only for your factory force, but also to the

hardest group to stimulate, the office workers.

Why This Book Is Unusual

Not until the author recognized the necessity for a book

dealing with the subject of incentives was any organized

attempt made to furnish information on this subject. "Stim-

ulating the Organization" has been written from first-hand

experience. There is nothing in it which can be considered

theoretical. It is the result of years of patient investigation of

big business as it is managed today.

Actual methods in use in such concerns as the U. S. Rubber

Company, the Bethlehem Steel Co., various chain-stores

systems and many great department stores are shown. There

is probably no other book published so far which deals more

directly with facts and figures than with abstract theories.

The Employee is the Mainspring

of Your Business

Your employee is the most valuable asset you possess. He
is the man who actually determines the calibre of your product;

he is the man who meets your customers and sells the good-

will of your business. He is, in the last analysis, the man upon

whom your profits depend. "Stimulating the Organization"

will tell you how best to place him and how to obtain his best

efforts.

It is the Only Book on
the Subject

Send for a copy today.

Here is a chance to examine this book at our expense. Clip

the coupon and send it to us today, with your business letter

head. We will immediately send you a copy by return mail.

Examine it at your leisure. You won't want to return it.

Just send us your check for $^. If, however, it is not suited

for your business or you are not satisfied return it to us at the

end of ten days.

HARPER AND BROTHERS, M&A— 2-24

49 East 33d Street, New York City.

In accordance with your special offer of ten day free examination,
please send me postpaid a copy of

STIMULATING THE ORGANIZATION

Name

Position

Street

City State

At the end of 10 days. I will either send $-1 or return the book.

Every Boom Market

Sets Danger Signals!

It is absolutely necessary to heed them—disastrous to

run past.

Thousands of investors buy stocks at favorable prices

every year, but the large majority never reap the

rewards simply because thev don't know when to sell.

Time to Sell ?

Yet, certain definite signals are set in every boom
market as the selling level approaches. Successful

investors must know how to read these signals. It

is the most valuable knowledge they can possess.

let us tejl, you of the scientific methods by which we
aid you, to acquire and make use of such knowledge.

It's described in our new FREE 24-page booklet

which is filled with vitally interesting facts on successful

investmg.

Simply ask for Booklet MAF

American Institute of Finance

141 MILK STREET, BOSTON, MASS.

II

FAN-FOLDED
BILLING MACHINE FORMS

FAN-FOLDED FORMS—For use on Under-

wood and Elliott-Fisher Continuous Bill-

ing Machines.

SUPER-FOLDED FORMS—Are fan-folded

forms with the edges trimmed.

INTERFOLD FORMS Are similar to

super -folded billing forms but have dif-

ferent kinds and colors of paper in the

same form. Better than FAN-FOLDED,
SUPER-FOLDED or ROLL FORMS.

ROLL FORMS—If you use roll forms you
will find interfold forms much better, as

they eliminate the register holes, curl, etc.

Made in New York by

.-«f«

RALPH C. STEVENSON, Pres.

367-369 Park Avenue, Brooklyn, N. Y.

Tel. Williamsburg 3486-3561
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A Notable Study of a New
World-Figure

President Coolidge
By EU\\ AIM) KLWELL WIIlTl.\(i

Autlior ot Whiting's Colitinii,

in the Boston Herald

"Few men know Calvin Coolidge more in-

timately than does Edward E. Whitinp. In

this book he set out to '"tell the truth," as he

says in the foreword, and this he has done with

candor and simplieity. The pages abounil with

humorous anecdotes which serve to illustrate

the points which Whiting drives home with

telling effect. Tiie book should be widely

read by those who want an estimate by one

who is capable of interpreting a personality.

Illustrated. §1.50

The Outstanding Biography
of the Season

Theodore Roosevelt
By LORD CHARNWOOD
Author of Abraham l^incoln

It is a vivitl biography written with the

motlcrn conception of what such a book
should be—"the faithful jiortraitof a soul

in its adventures through litV": written

throughout with the ability that one would
expect from the author of the Life of

Lincoln. It has many brilliant passages

and it al)ounds in unmistakable evidence

that here at last is a student of the Roose-

velt period who more than any other that

has yet written about Roosevelt, really

comprehends tlie spirit that animated his

hfe and work, the underlying motives

that gave them direction. On this ac-

count the book is bound to make a sen-

sation on both sides of the Atlantic;

bound to provoke discussion in every

corner of the English-speaking world.

—

Boston Transcript.

The book contains an unconventional chro-

nology and is illustrated by a frontisjnecc

photogravure portrait and a facsimile repro-

duction of a long Roosevelt letter of great

biograpliical interest.

Crimson silk cloth binding, stamped
in gold. ?2.o0

THE ATLANTIC MONTHLY PRESS
BOSTON. MASS.

Live Records— that

Liven Up the Work
You count the product at some stage

of production anyway; do you get

live records that "count" with the

man on the job?

There's just One time when a produc-

tion record is a production-^eff/n^

record. It's when the work comes
through the machine.

The record made as the work is pro-

duced is the live record that guides

the operator. The speed of work is

"stepped up" and kept up—when it

registers on a

COUNTER
The Revolution Set-Back Counter below
records the output of any machine where a

shaft revolution indicates an operation.

Sets back to zero from any figure by turning knob
once round. Supplied with from four to ten figure-

wheels, as required. Price, with four figures, as illus-

trated, SIO.OO—subject to discount. Large Set-Back
Rotary Ratchet Counter for punch presses, etc., to

count reciprocating movements, $11.50 (list). Cut
] 2 size.

The small Revolution Counter at left counts
the output of machines where a shaft-revolution

indicates an operation. This
counter, though small, is very
durable; its mechanism will

stand a very high rate of speed,

such as required on many types
of light machines. If run back-

ward, the counter subtracts.

Price, S2.00. iCut full size, i

Small Rotary Ratchet Counter,
to count reciprocating move-
ments, also $2.00.

You will see a "Veeder" for practically entry

machine in ihe 80-page I eeJer hooklel: ask fo''

this free guide to greater production.

The Veeder Mfg. Co,
64 Sargeant Street, Hartford, Conn.

UtdMt ir»l lliuribulo'

?. .\. BRmcoLf

Chicago !i i

f ditfic Cocst Lhstrtbulor

F. SOMIRS PmtRSON Co.
57 Cctifornta 5.'.

S*.s Pra-nqsco. Cal.
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Send just the coupon
for ten days' free ex-

amination of this new
McGraw-Hill Book.

To secure proper cose iDformatioD is one

chiog—to interpret it io terms of your business

is another—this new book will help the busy

cxccurivc do both to his own satisfaction.

Just Published

Atkins'

INDUSTRIAL
COST

ACCOUNTING
FOR

EXECUTIVES
By PAUL M. ATKINS
University of ChicagoJ

Consulting Industrial Engineer

313 pages, 6 X g, $4.00 net, postpaid

Many business men have long wanted the

clear definite statement of cost accounting

principles and methods such as this new book
offers.

Practical throughout, the book tells you;

—what it pays you to know about cost

accounting;

—how to utilize your cost accounting

system to the fullest extent;

—how to determine whether or not you

have the right system for your purpose

,

—how to rcaS and appreciate the signifi-

cance of cost accounting statements and

graphs;—^and much other information that will

help in the making of your everyday

business decisions.

All of the working arrangements described

in this book have been proved successful in the

actual experience of manufacturing companies.

Chapter Headings
Executive Uses for Cost Records

The Elements of Manufacturing Cost

A Survey of Cost Accounts and Journals

Business Functions and Their Organizations

Organization Manual—Cost Department
Control of Production as an Aid to Cost Ac-

counting

Material Records and Control

The Correct Pricing of Material

Recording the Value of Material

Calculation and Distribution of Payroll

Classification of Expenses

Depreciation and Other Fixed Charges

Manufacturing Expenses
.administration and Selling Expenses

The Recording of Expenses

Scheduling or Budgeting of Expenses

Interest as an Element of Cost

Expense Distribution

Burden Earned and Unearned

Direct Labor Charge and Hour Methods ot

Allocating Burden

Machine Rate Method
Recording Product and Improvement Costs

Mechanical and Other Aids to Cost Accounting

Standard Practice Instructions

Designing of Forms
Coordination of Cost Records and Genera!

Records

Cost Statistics and Graphic Presentation

Cost Accounting Service to Production Control

If you wi«h to strengthen your con-
trol over the operation* of your busi-

ness-examine thisbook free for ten days
and see for yourself how it can help.

I
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for Executireg. Si.OO net, poetpaid. I aeree to pay for this book or return

it poetpaid within 10 days of receipt-

Forecasts that Check Up—
On September 15 th in Management and
Administration, we said: "Stocks will

probably move up in October."

On October 15 th :
' 'The stock market

will be stronger in November."

The same careful analysis and sound
forecasting can be applied to almost

anv business.

New York University

Bureau of Business Research

is prepared to analjZ- the statistical

situation in your trade and to forecast

your market.

Consultinf^ Expirts:

Marketing. G. B. Hotchkiss

Salesmanship, E. E. Ferris

Merchandising, N. A. Brisco

Statistics, R. P. Falkner

Accounting.). T. Madden

Foreign Trade, J. A. dt Haas
Business Maoagemcnt, L Galloway
Industrial Engineering, J. W. Roe
Plant Management, W. F. Cornell

Finance, C. W. Gcrstenberg

Director, Lewis H. Haney,

90 TRINITY PLACE
NEW YORK CITY

Tel. RECTOR 0882

INDDSTRIAl

HAwm

lANSBURGH

Ask to have a copy
sent on Free £x-
amination terms.

Mail the coupon
TODA y.

Just Published

INDUSTRIAL
MANAGEMENT

By Richard H. Lansburgh
Professor of Industry, Wharton School of

Finance and Commerce. University of
Pennsylvania

This book hammers home the funda-
mentals of sound management in chap-
ters giving the background of present-

day management pohcies, the under-
lying theory of organization, and the

proper application of standardization

work. The treatment is developed
from the standpoint of the medium-
sized plant, with frequent reference to

both large and small plants.

4.S8 pages. 6 bv 9. Fullv illus-

trated. Cloth, S4.50.

WILEY FREE EX.WIINATION COUPON
John Wiley 4; Sons, Inc., 432 Fourth .\ venue, New York City.

Gentlemen: Kindly send me Lxnsbl'rob's IsncSTHlAL Manacje-
MENT. I agree to remit the price within ten days after it« receipt or

return it postpaid.
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-\ddreas

I am a member of
(State what Society)

Subscriber of /Yes
Management and Aduinistbation \No M. & A. 2-24
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Send for FREE story
Inteniitlnc. illustraU'd lold< r "How to O^t
Greater Desk Efficiency" shows \u>v/ to keep
your desk cleared for nctlun. Tliousands of
Kleradesks are giving emiro satisfaction. Saves
llnie locallnK, di.strlbutlng or surtlnc papers.
Taki'S less space than a tray. Sent FUKK trial.

KleradesK
k Steel Seel !on3

B0S:3 GoQidCo
N. 10th

r. LOUIS
Thia
modal

Mailing Lists
^'ill help you increase sales

S«nilfor FREB c»l*\oa ahowlag
details eoverlnff tivnra of your
b*st prospeoUTfl cuita(n«ra.
Counts nnd_prloe9 ore irlvpn eo

thoaaanda of dlfTVrcnt Mnlllns Llata.

Guaranteed C (*

by refund cf J oach

Gould Co si;£ St. Louis

Seamless Kantainer
Meets factory needs. Pressed from one sheet of cold
rolled steel— it can't crack, break or leak. No seams
to open. Lasts as long as your plant.

Factories, large and small, have adopted it for—
holding parts; catching steel shavings; catching oil

drip; delivery containers, etc.

Sold only direct from our factory to you.

Seamless^ Comes in five sizes. 26-gallon Kantainer
\ sent on lOdays' free trial, you pay express.

ANTAINER) '^''*" •*"^1"'^s' Coupon below.

SEAMLESS STEEL PRODUCTS CO.
Milwaukee

SEAMl.E.SS STEEL PRODUCTS CO.
Dept.M-3, Milwaukee, Wis.

Gentlemen: Please send Kantainer todays' free trial, asoffered.

City State ^ _.._

Any material handled on a conveyor fitted with MERRICK
WEIGHTOMETER is automatically weighed as it moves

along. The scale is always on the job— it makes no slips—it's

honest—and its totals at the end of the day are accurate

and they require no special attendant.

ANY USER OF A CONVEYOR
whether belt or pan—large or small—can improve its efficiency

by studying our circulars, sent upon request.

If you want to know which of your competitor*

u,e MERRICK SCALES, write

MERRICK SCALE MANUFACTURING CO.

186 Autumn Street Passaic, New Jersey

Stop All Guess Work
Build your Business Bigger, but keep track

of it at all times, ^'ou can Visualize on Map
or Chart every move you make by using

Moore Push-Maptacks
so Colors S Sizes 1000 Symbols

Send One Dollar for Cabinet of Maptacks

—

10 different Colors, with

simple directions, and sug-

gestions how to use them.

A copy of "System Sim-
plified" showing Color
Chart and Samples FREE.

Maptacks ^T^

Moore Push-Signals
12 Colors

tndUaiorM for your Card Flits that

"Tell you when to ad :
'

when to write letters, when
to send out follow-up mat-
ter. Reminders for impor-
tant business. Write for

samples.

Moore Push-Pirv Co.
Originator a of th^ WertJ-famout ,\ft>ort Path-Pint

MooTt Ptuh'UtM Hangers. Thumblack.'. 'it-

113 Berkley Street Philadelphia. Pa.

EatahlitheJ /' '
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Professional Counsel

W. L. CONRAD
CONSULTING ENGINEER

Production Management

Gantt Methods

Singer Building New York, N. Y.

WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and sew-
ages to prevent nuisance or stream pollution.
Examinations, reports, estimates, tests, plans
and supervision of construction and operation.

114 Liberty St., New York

JOHN FOERST & SONS
COMBUSTION ENGINEERS
Fuel Oil Burning Installations

A Specialty

BAYONNE, N. J.

WILLARD E. FREELAND
ERWIN H. SCHELL

Consultants in Unusual
Management Problenns

222 Charles River Road Cambridge. Mass.

S. R. GERBER CO.
INDUSTRIAL ENGINEERS

FACTORY and OFFICE MANAGEMENT
PLANT LAYOUT and DEVELOPMENT

PROBLEMS
Gantt Methods — Graphic Control

165 Broadway New York

FRANK B. GILBRETH
Incorporated

Established 1895

CONSULTING ENGINEERS
Organization Waste Elimination
Management Intensive Production
THE ONE BEST WAY TO DO WORK
68 Eagle Rock Way, Montclair, N. J.

J. P. JORDAN
CONSULTANT IN ORGANIZATION

1725-26 Pershing Square Bldg.,

New York

ALBAN MAZEAU
CONSULTANT AND ADVISER

in

CIVIL ENGINEERING
3735 Grand Central Terminal

New York

FRED J. MILLER
Consultant in

Industrial Organization and

Management

50 W. 12th St. New York

S. L. SOPENOFF M. KATCHER

MODERN ENGINEERING CO.
CONSULTING & DESIGNING
Sheet Metal Products 66 Tools

Industrial Machinery
Designing Service to M'g't Eng'rs

318 Broadway New York

JAMES E. MORRISON COMPANY
INDUSTRIAL ENGINEERS

1162 Penobscot Bldg. Detroit

Organization, Production, and Distribution
Control. Standards for Shop and Office
Operation. Incentives for Operators and
Executives.

J. LEE NICHOLSON & CO.
CONSULTANTS

Business Organization — Executive Methods
Profitable Management

Cost Accounting — Commercial Accounting

219 W. 7th St., Los Angeles

New York San Francisco Chicago

The

ROBERTS-PETTIJOHN-WOOD
Corporation

Engineers Appraisers

Accountants

646 N. Michigan Ave. Chicago

FRANK W. VAN NESS &
ASSOCIATES

INDUSTRIAL ENGINEERS

National City Bldg., New York City

Executive Organization, Costa, Plant
Layout, Methods fls Processes, Incen-
tives. Industrial Relations.

WALLACE CLARK

MANAGEMENT ENGINEER

GANTT METHODS

50 W. 12th St. New York

G. CHARTER HARRISON
ASSOCIATES

HARRISON
COST

ENGINEER-
ING

PRINCIPLES

THE

SEMAPHORE
SYSTEM

31 Nassau St.,

New York City

Chicago Partner :

LEWIS J. BROWN
CERTIFIED MEMBER A. A. E.

843 Washington Boulevard

Oak Park, Illinois

Telephone: Oak Park 7318

WALTER N. POLAKOV & CO.
INCORPORATED

Engineering Counsellors

Making Work Fascinating

Mastering Power Production

2 5 Fifth Avenue, New York City

Current Information Index
See pages 234 to 242 of this issue

T TPWARDS of 200 items briefly describing all current publications
\^ on management are brought together monthly by this depart-
ment of MANAGEMENT AND ADMINISTRATION. The ma-
terial classified and indexed is selected from more than 150 American
and foreign periodicals and from the publications of over 50 book
publishers and professional societies

Few executives have the necessary time or facilities to go through
the great number of publications that need to be searched to locate
the comparatively small number of items that are of importance to
them. The Current Information Index enables MANAGEMENT
AND ADMINISTRATION'S subscribers to keep informed regard-

ing all information published on topics in which they are specially
interested.

It is prepared for the practical use of men who must make every
minute count. It is particularly useful to those who are too busy
for general reading. All items are classified so that the task of
bringing to attention publications on topics of special interest can
be delegated to an assistant.

YOU can obtain all books and pamphlets indexed either direct
from the publishers or through us. We will also supply, at

cost, photostatic copies of any articles indexed whi.:h are selected
from magazines which you do not yourself receive.

The Ronald Press Company, Publishers, 20 Vesey Street, New York
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You actually pay for the

privilege of throwing away
15 per cent of your coal

It costs you money to put your coal on the fire; it costs money in

labor to get the heat out of this coal—and then you have to get

rid of the ashes or cinders more money.

On top of all this you waste—actually waste—15 per cent

of your power—we say waste, because you can save 15 per

cent of your power by the use of Sells Roller Bearings.

Why not do it why handicap your prices by a heavy power overhead ?

Many of your competitors have installed roller bearings and besides

coal are saving the cost of handling what you waste. In addition

they are saving money by eliminating strains on belts and slippage.

We are ready now to tell you the cost of taking out your old

power-wasting bearings and putting in Sells Roller Bearings. They
fit right in your hangers, post-hangers and pillow blocks.

For dealer nearest you see MacRae's Blue Book

ROYERSFORD FOUNDRY & MACHINE CO.
62 NORTH FIFTH STREET PHILADELPHIA, PENNA.

%?jem
The Bearing that is past the experimental stage
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Buying Guide for the Management

Engineers, Designing

Cooley & Marvin Co.

Modern Engineering Co.

Engineers, Industrial

Clark, Wallace

Cooley & Marvin Co.

Gerber, S. R.

Gilbreth, Frank B.

Hedrick-Garrett-Adelquist

Knoeppel, C. E., & Co.

Mazcau, Alban

Miller, Fred J.

Morrison, James
Richards, W. B., & Co.

Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-
ciates

Engineers, Management

Clark. Wallace

Conrad, W. L.

Cooley & Marvin Co.

Gilbreth, Frank B.

Harrison, G. Charier, Associates

Hedrick-Garrett-Adelquist

Hopf, H. A., & Co.

Miller, Fred J.

Richards, W. B., & Co.

Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-
ciates

Williamson & Burgdolt

Factory Management Systems

Harrison, G. Charter, Associates

Scovell, Wellington & Co.

Filing Equipment

Globe-Wernicke Co.

Flooring, Open Steel

Irving Iron Works

Flooring, Ventilated

Irving Iron Works

Freight Handling Machinery

Industrial Works

Fuel Oil Burning Installation

Foerst, John, & Sons

Gas and Gasoline Engines

General Electric Co.

Gaskets

Sarco Co., The

Gearing

General Electric Co.

Generating Sets

General Electric Co.

Irving Iron Works

Grating, Area, Sidewalk, etc.

Irving Iron Works

Gratings, Steel

Irving Iron Works

Grinding Machines

General Electric Co.

Royersford Foundry & Machine
Co.

Hammers, Steam

Industrial Works

Heating Apparatus, Electric

General Electric Co.

Hoists, Manual. Electric

General Electric Co.

Instruments, Recording

General Electric Co.

Insulation, Electric

General Electric Co.

International Ticketograph

Tabulating Machine Co., The

Inventory Control Service

Tabulating Machine Co., The

M

Management

Conrad, W. L.

Cooley & Marvin Co.

Freeland-Schell

Gilbreth, Frank B.

Hedrick-Garrett-Adelquist

Hopf, H. A., & Co.

Richards, W. R., & Co.

Map Tacks

Moore Push-Pin Co.

Motors, Electric

General Electric Co.

Roth Brothers & Co.

N

No-Over-Flo Sponge Cups

Sengbusch Self-Closing Inkstand
Co.

O

Office Equipment

Hano-Weinkrantz Co., Inc.

Moore Push-Pin Co.

Remington Typewriter Co.

Office Furniture

Globe-Wernicke Co.

Photographic Apparatus

Rectigraph Co., The

Piece Work Pay Systems

Tabulating Machine Co., The

Pile Drivers

Industrial Works

Power Transmission Machinery

General Electric Co.

Hyatt Roller Bearing Co.

Royersford Foundry & Machine

Co.

Presses

Royersford Foundry & Machine

Co.

Production Control Service

Tabulating Machine Co., The

Production Management Engineers

Cooley & Marvin Co.

Scovell, Wellington & Co.

Publishers

Atlantic Monthly Press

Harper & Brothers

McGraw-Hill Book Co.

Ronald Press Co., The
Shaw, A. W.. Co.

White Press Co.

Wiley. John & Sons

Push-Pins

Moore Push-Pin Co.

Radiator Traps

Sarco Co.. The

Rail Saws, Portable

Industrial Works

Recorders, CO2

Sarco Co., The

Recording Instruments

Calculagraph Co.

Service Recorder Co.

Rectigraph Chemicals

Rectigraph Co.

Rectigraph Paper

Rectigraph Co.

Reproductions

Rectigraph Co.

Rheostats, Motor

General Electric Co.

Royersford Foundry & Machine

Co.

Roller Bearings, Tapered, Plain

and Babbitt

Hyatt Roller Bearing Co.

Royersford Foundry & Machine

Co.

Safes

Globe-Wernicke Co.

Scales

Merrick Scale Manufacturing

Co.

Scrapers, Cable Drag

Industrial Works

Seamless Steel Containers

Seamless Steel Products Co.

Shafting

Royersford Foundry & Machine

Co.

Shafting Bearings

Hyatt Roller Bearing Co.

Shearing Machines

Royersford Foundry & Machine
Co.

Stair Steps, Safety

Irving Iron Works

Statistical Information

American Institute of Finance

Steam Traps

Sarco Co., The

Steel Office Equipment

Globe-Wernicke Co.

Stokers

Stoker Manufacturers Associa-

tion

Systems, Business

Cooley & Marvin Co.

Ernst & Ernst

Hedrick-Garrett-Adelquist

Scovell, Wellington & Co.

Tax Service

Cooley & Marvin Co.

Ernst & Ernst

Hedrick-Garrett-Adelquist

Scovell, Wellington & Co.

Temperature Regulators

Sarco Co., The

Thermometers, Recording and In-

dicating

Sarco Co., The

Time Recorder

Calculagraph Co.

Time Stamps

Calculagraph Co.

Transformers

General Electric Co.

Traps, Steam

Sarco Co., The

Typewriters

Remington Typewriter Co.

Turbines, Steam

General Electric Company

Valves

Jenkins Bros.

Valve Fittings

Jenkins Bros.

Valve Discs

Jenkins Bros.

Valves, Radiator

Sarco Co., The

Voltmeters

General Electric Co.

Welders, Electric Are

General Electric Co.

I
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Don^t let this pencil stub

waste your money in 1924

It is foolish to go through another
year requiring your operators to keep
their time on each job. They are poor
time keepers at best.

Their interests are centered in other

matters. When a job is finished they
guess at the time which it took. Those
guesses go to form the basis of your
cost data. And it is a ten to one bet

that your cost records are inaccurate.

Install a machine that

records the elapsed time
by a simple pull on a lever

and save this money that

you are wasting today.

The Calculagraph is a

spring-driven machine free

from the wiring troubles

of electrical time recorders.

It stamps the starting,

stopping and elapsed time right on the
job ticket.

It eliminates all errors on the part of

the operator. He no longer guesses.

The printed record is there as proof.

It saves the time of cost clerks. They
no longer need to subtract starting

from stopping time. The elapsed time
can be read direct from the job ticket.

Any number of workmen
can use one Calculagraph.
A backward-forward move-
ment of the right hand
lever when the job starts,

a pull of the left hand lever

when the job is done, and
the time record is complete.

Send for our booklet "Elapsed
Time Records" today. It will interest
you.

36 Church Street New York'^City
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One of the Largest, Most Complete
Die Casting Plants in the World

THOSE who have visited this great factory have been astounded

at our tremendous facilities, at the minions of die castings which
we turn out and at the thoroughness of our metallurgical work.

Great machines of our own invention shoot out castings accurate

to the thousandth of an inch at an unbelievable rate; dies made in our

own departments represent developments in the industry which were

thought impossible a few months ago; our engineering and metal-

lurgical departments are perfecting alloys to the uses of the castings to

add strength, lightness, hardness and ductility as desired.

Above all, we have organization and equipment which is making

it possible for us to give SEIRVICE in deliveries. Scores of manu-
facturers have entrusted this all-important production work to us. As
a result, we have one of the largest, most complete die casting plants

in the world.

Send Us Your Blue Prints

Cur competent stafi of engineers wiU counsel with you— tell you
where die castings can save you money and where they cannot.

Your inquiry or your order will have immediate attention. Send us

your blue prints.

STEWART MANUFACTURING CORPORATION
4503-82 Fullerton Avenue Chicago, Illinois

* See list of district representatives below

t Gear Box WeighinK Ten Pounds vhich
gives some conception ol the capaaty ol our
equipment to handle large work. \Ve have made
successiully die castings weighing much more
than this. By die casting instead of sand cast-
ing this part, nine machine operations are
eliminated.

2 This Casting and the Two Below Weigh
1 7 Pounds. By die casting this part, the man-
ufacturer saved [l] boring and facing, [2} side
facing, [3] dnllinE four holes, and [4] milling
' ' slots

3 Die casting this part alone saved eleven opera-
tions such as [l] turningsiem, machining flange,
dnlling "s-inch hole, counterboring one inch
deep, [2] roughing and finishing lop face, [3]
milling locking slot, [4] facing bosses inside,

[5) milling pad for bracing beam, [6] drilling
eight holes. [7] tapping seven holes, [8] insert-
ing bushing, [9] assembhng uiih cap. [lo)
grinding parts2 and 3 flush. CU] disassembling.

A. Six machine operations were saved by die cast-
' ing this part. Such examples of actual produc-

tion economies only suggest the possibilities in
many other businesses. Send us your blue prints.

Die
Castings

L. RUPRECHT
30 Church Street
New York, N. Y.

A. C. OLFS
7321 Woodward Avenue

Detroit, Michigan

C. W. ROOT
57 Erie Street

Milwaukee, Wis.

E. P. GRISMER
1982 E. 66th Street
Cleveland, Ohio

L. NELSON
820 N. Meridian St.

Indianapolis, Ind.

_5
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Authors and Articles in this Issue

r

DWIGHT F. DAVIS is Assistant Secre-

tary of War and writes with authority

of the preparedness program of the United

States government. The plans he discusses do

not go as far as the actual construction of

foundries and factories for the manufacture

of material of war. but are closely restricted to

a survey of existing facilities and an agreement

with their owners that will place these facilities

at the disposal of the government in time of

need—plans "exactly similar to those laid in

every well-run business to provide for emer-

gencies likely to arise".

Donaldson Brown, Vice-President of Gen-

eral ilotors Corporation contributes a second

article on "Pricing Policy in Relation to Finan-

cial Control". A third article, discussing the

application of the principles laid down in the

two preceding articles will appear in the April

number of Management and Administration.

"Underfeed Stokers and Economy in Coal."

is by Joseph G. Worker, President of the

Stoker ^Manufacturers Association. The ar-

ticle, which follows the general line of U\\

Worker's recent address before the Chicago

Section of the American Society of [Mechanical

Engineers, tells briefly how the underfeed

stoker was developed in response to a demand

for higher thermal efficiency; describes its

operating principles; and mentions some

typical western installations.

"Operating Factory Divisions l)y Budget,"

by Thomas B. Fordham, Superintendent, and

Edward H. Tingley, Engineer, of the Delco-

Light Company, is the fourth and concluding

article of the series "Applying the Budget to

1 ndnstrial Operations". The article shows how

an analysis of estimated and actual costs is

made by divisions and departments as a check-

up on operating expenditures and activities.

The article "Organization of Inspection and

Maintenance," is the tliird in the series. "A
Co-ordinated System of Planning, Routing, and

Cost Accounting." The author. Frederick A.

Waldron, now Consulting Engineer, was for-

merly Superintendent of the National Cash

Register Company.

"Methods of Analyzing Financial Reports,"

by J. H, Bliss—the fourth article in the scries

"Capital Requirements and Control"—is a de-

tailed discus.sion of the profit and loss state-

ment and the balance sheet, "further to em-

phasize and illustrate practical methods of

analyzing financial statements".

Geoffrey C. Brown eontribntes "Produc-

tion Control in a Small Organization." the

second article of his series, "Profitable

Methods for the Small Factory,
'

' showing how

production controls should be organized, both

as regards function and personnel. A number

of forms are given which have been used in a

plant employing about 100 men.

"Factory Pay-Roil Control in the Shirt In-

dustry," by Michael L. Siegel, Factory Pay-

roll Auditor of S. Liebovitz and Sons, Inc., is

a record of experience. The plan described

covers both main and branch office control.

"Reducing the Cost of Sliop Trucking," by

Robert T. Kent, is a practical discussion of the

problems involved. In one case instanced by

:\Ir. Kent, the trucking force was reduced from

90 to 10 men and an annual saving effected

of over .$63,000.

Milton L. Oglesby is Engineer of the

Freight Container P.ureau of the American

Railway Association. His article, "Formulas

for Shipping Box Con.struction, " is the result

of a vast amount of actual experiment and

field investigation. It gives the formulas to

be used in calculating the thickness of lumber

used in shipping box construelion.

David B. Porter in " A|i]ilieation of Cliarts

in Industry," describes the charts best suited

for industrial and business purposes and ex-

]ilains the manner of their use. The author

is Assistant Professor of Industrial Engineer-

ing in New York Univei-sity, was for some

years on the staff of II. L. Gantt, and has had

a considerable practical experience in metal

working and textile plants.

"The Indnstrial System and the Price Sys-

tem." the second article of the series "Eco-

nomic Problems of Industrial Organization,"

by Frederick C. Mills, takes uj) the price mar-

gin showing how this nuirgin. or differential.

alTects the flow of manufactured goods.
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Every Audit Should Be

A Detailed Audit

The leaders in practically every field of business now regard

the Detailed Audit as an absolute necessity. The Reserve

Cities Bankers Association, and most of the Credit Associa-

tions throughout the country, stand on record as preferring

it to the Balance Sheet Audit.

Offering an expert and independent study in detail of the

items represented in mass by balance-sheet figures, the

Detailed Audit not only verifies, but clarifies. It digs

beneath the figures and reveals the buried facts.

Every audit should be a Detailed Audit. It brings to

light avoidable leaks and wastes. It finds the flaws in

accounting, in credit and collection methods. It presents

the cause, and the effect, of financial policies. It points to

possibilities for greater profits.

Free from the qualified statements of the Balance Sheet

Audit, the Detailed Audit is the ideal basis for credit.

Complete in its presentation of the facts behind the figures,

it is the only basis for executive plans and action which
lead to progress and success.

ERNST & ERNST
AU DITS - SYSTEMS
TAX SERVICE

NEW YORK
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Readers' Contributions and Discussion

MANAGEMENT AND AD-
MINISTRATION belongs to its

readers; is for them and of them. Not
(mly is it subscribed to by men who are

responsible for determining policy and
getting work done, but it is written by
men who are directing operation.

The analysis of subscribers as of De-
cember 1923, classified by position,

proves the first statement that it goes to

responsible men.
Copies Percentage

Corporations and Partner-

ships 2073 16.68

Owners, Partners, Officials,

and General Managers. . 3480 28.00

Departmental and Senior

Managers and Execu-

tives 2031 16.34

Technical Executives,

Consultants, Account-

ants, and Engineers .... 2104 16.93

Junior Executives and
Miscellaneous Occupa-
tion.s 1241 9.9S

Awaiting Clas.sification. . . 1499 12.07

Total 12,428 100.00

The truth of the second statement is

shown by the list of authors who have
written for the first three numbers of

1924.
Position Articles

Secretary of the Trrasiii'v of tlie rnited

States "
]

A.ssistant Secretary of War 1

Executives of Industrial Concerns 21

President 2

Assistant to Pre.siiliiit 1

Vice-President 3

Controller 6

Superintendent 3

Sales Manager 2

Credit Manager 1

Statistician 3

Engineers, Mechanical, and Industrial.... 13

Iviucators 4

Others 2

To keep the editorial pages up to the

standard set by these three numbers, a

continuous flow of useful, worth-while
contributions is needed. Here is where
the subscribers can help themselves,

their fellows, and their magazine by
writing of their matured practice and
experience as managers "and executives.

Such articles may be of a nature and
length to adapt them to the body of the

magazine, say 4 to 6 pages in length.

Particularly desirable also are discus-

sion, criticism, or amplification of ar-

ticles already published, comments on

timely management topics, and ques-

tions.

The work of preparing contributions

of this kind brings its own compensa-
tion, for the rewards of authorship are

many and generous. Among the major
ones are: Through the printed article

new acquaintances are made and busi-

ness relations often follow, assistance is

given to others by means of the usable

information and practically applicable

experience, and satisfaction is felt in

adding to the total of human knowledge.
No special requirements in the prep-

aration of manuscript need be fol-

lowed; those which usually prevail are

quite sufficient. Good typewritten copy

—double space with wide margins— is

preferred. Photographs. diagrams,

charts and tables, if really in point, are

particularly desirable. Charts and dia-

grams need not be finished in ink. Clear

pencil sketches, photostats, or blue-

prints are satisfactory.

Your contribution on any topic in the

field and scope of .M.\.\.\GEMEXT .\X1)

Admixlstratiox will be welcomed and

will be given careful consideration. For
acceptable major articles a honorarium
is tendered at the time of publication.

In sending in an article just address it

to "The Editors."

I
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Did You Ever See a Hyatt Roller Bearing

In a Glass House?
Here is a Hyatt roller bearing

mounted in glass instead of steel

to enable you to observe the

circulation of the oil.

As the hollow rollers revolve,

the oil flows out of the slots in

parallel bands which cover the

entire bearing surfaces. As long

as any oil remains in the bearing

it will be constantly picked up

by the rollers and distributed

in the path of the following

rollers.

Because of this positive, self-

oiling feature of Hyatt roller

bearings it is only necessary to

add lubricant to them occasion-

ally, usually 3 or 4 times a year,

which makes a worthwhile re-

duction in lubrication costs, oil

and labor.

life of a machine without ad-

justment or replacement.

Specify Hyatt roller bearings for

your cranes, trolleys, hoists, con-

veyors, for industrial trucks and

trailers, machine tools, lineshafts

and every kind of machinery

where economy and depend-

ability of operation are desired.

This positive, self-oiling feature

of Hyatt roller bearings is only

one of their good points.

Their true rolling motion saves

power and manual effort in

worthwhile amounts and their

durable high grade steel con-

struction enables them to effect

these economies throughout the

Hyatt Roller Bearing Company
Newark Detroit Chicago San Francisco

Worcester Milwaukee Huntington Minneapolis Philadelphia

Cleveland Pittsburgh Butfalo Indianapolis
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THE NON-SLIPPING_pPEN STEEL ELOORING

In-built safety and comfort— for the man who must
stand or walk or work or wheel upon it—are dis-

tinctive features of this modern steel flooring. And
for the man who buys it, there is the maximum of

underfoot efficiency, the maximum of durability, the

minimum of installation and up-keep costs.

Walkways of Irving Subway with
stairs of Irving Safsteps being in-
stalled in one of America's most
modern central stations.

Irving Subway is the preeminent industrial flooring

—

smooth, but non-slipping—SC^f open area for light-

ing and ventilation—convenient sized panels easily

installed and needing only light supports—easily cut

or fitted around pipes, columns or foundations—all

the durability of steel. And the Irving reputation

and experience are a guarantee of quality—while the

Irving plant (the largest steel flooring factory in the

world I is a guarantee of delivery. Write for Cata-

log 4A-44.

IRYINC Iron Works Go.
Long Island City, N.Y. U.S.A.



CONDITIONS AND PROSPECTS
IN

wbSB^BIU

BUSINESS AND INDUSTRY

PREPARED BY LEWIS H. HAXEY
Director, Xciv York University Bureau of Business Research i

I

Barometer of Industry and Trade
Industry and Business on the Up-grade

The forecast for the next six months

continues favorable. Seldom have the

indications of busine^ trend been so

nearly unanimous as at present. Taken

as a whole, industry and business should

continue on the up-j;rade at least until

this fall.

The I'/V line rose further in January.

The diminishing failure bars indicate

improved business conditions. The
price arrow points upward. The in-

terest-rate curve, w-hile turning up after

1 Assisted by Horace J. Barney, Harry
Comer, and ' Stephen DuBrul of the

Bureau 's Staff.

eliminating seasonal trend, is still below

the center of the normal area. The re-

serve ratio continues to indicate a

very ample credit basis. (See Fig. 1).

Recent Developments. The most

marked changes during the past month

are the following:

1. The trend of tlie price level has be-

come more clearly upward. The

number of commodities advancing

in price has been greater than those

declining. The Bureau's special six-

commodity index advanced in Janu-

arv as did Dun's index. A vei-y-

small decline in Bi-adstreet's was

due to the cotton textile situation.

2. Business and industry have passed

the bottom of the 1923 recession.

3. Production in basic industries is on

the increase with the ii'ou and steel

output growing and the volume of

railway tonnage sharply rising.

4. Business activity as measured in sales

is increasing. Mail order sales,

bank debits, and imports all ad-

vanced during Januaiy.

A natural question at this time is,

Where are we? The answer may throw

light on where we are going. A study

of the most significant indexes of busi-

ness and industry leads to the following

conclusion : Beginning about August

JASOND'JFMAMJJASONDJFMAMJJASONDJFMAMJJASONDJFMAMO
-1920 X 1921 X - - 1922 ->^ 1923 -^ 1924

Fio. 1 The B.\rometer op IsorsTRY an'p TK.vnr.

Tlio P/V line (drawn lieavy") is the main forecasting lin

botwoon Bradstreet's index of wliolesale jiricos and the pliysical

as the normal year. It is plotted as a throe months' moving aver

final dotted portion of the line runs to the actual figure for th

and vice versa. The interest rate curve has been corrected f

The federal reserve ratio of cash reserves to note and deposit

of the curves, ami is corrected for seasonal variation. Busi

taken as the trend for 40 years. The six-commodity price ind

February 1924 data shown "are probable trends. Areas in wh

c." It shows the trend of commodity demand, ami is the ratio

volume of trade (carloadings times tons per car>, based on 1912

age, centered successively on the nuddlo months, except that the

e last month. .\ rise in the curve indicates increasing demand,

or seasonal variation, and index number 100 equals o per cent,

liabilities is inverted to harmonize its indications with the rest

ness failure l>ars are based on Dnn 's reports, and normal is

ex is b.nseil on special investigation by the X. Y. U. Bureau,

ich curves lie indicate that business is good, normal, or poor.

I

•In this issue an improvement is made in the computation of the P/V line. -Xo change in the month to month trend is

involved, and no foreca.sts are in any wav affected. On the basis of additional data the normal growth of tonnage h.-is been

recomputed bv the Bureau, resulting"in the establishment of a smaller allowance for such growth. It is believed that the P/V

line now lies "approximately in its proper place with reference to the normal area and thus gains an a.lde<l significance.

271
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1921, biij^iness picked up and reached a

peak in the early part of 1023 which was

between 50 and 60 per cent above the

low level. Then came a minor reaction

which lasted till the end of 1923 and

which brought business down from the

peak by an amount equal to between 15

and 25 per cent. With the turn of the

year 1924 there has come a recovery

which has already raised the level of

business from the recent low point aljout

6 to 10 per cent. We may, therefore,

conclude that during the 1923 recession

only a part of the 1921-1923 gain was

lost (about one-third) ; and that now we
" have already recovered about one-half of

that loss. Production is still consider-

ably below tlie 1923 peak—about 10 per

cent.

In "business," as distinguished from

industrial production, the changes have

not been so marked and the recent re-

covery has been greater. Business is

only approximately 5 per cent under

the' 1923 peak.

Favorable and Unfavorable factora.

A list of the favorable and unfavorable

factors as they apjiear in tlie middle of

February is as follows

:

tor within the eour.se of the next year

or two.

Future Dangers

1. Credit inflation.

2. Bidding up of wages.

3. Increased volume of sales based on

credit (houses, automobiles, radios,

furnitiu'e.

)

4. Termination of the building boom.

5. Withdrawal of European capital.

These are the things which business

men should watch.

At present, signs of inflation are ab-

sent, but in the midst of such political

upheavals it would be out of the ques-

tion to deny the possibility of its devel-

opment. Early notice of any such

development will be given in these

6.

9.

10.

11.

12.

13.

Favorable Factors

Bank debits increase. (Pig. 9)

Mail order sales increase. (Fig. 10)

Building activity shows sharp gains.

(Fig. 6)

ordersUnfilled steel

(Fig. 3)

Imports increase. (Fig. 7)

Car loadings, production of steel in-

gots, pig iron, and coal increase.

(Figs. 2, 3, and 5)

Prices advance. (Fig. 11)

Business failures decline. (Fig. 12)

Money and ci'edit easy. (Fig. 13)

Heavy production and sales without

"pyi'ainiding," or accumulation of

inventories.

Continued caution in liuying shows

business men still nMui'iul)er 1920-

1921.

Improved European situation.

Kiidical legislalion not likclv.

pages when evidences become apparent.

There is little doubt that the large

volume of sales "on time" is a real fac-

tor. The people are being encouraged

to buy automobiles and other items on

the instahnent plan, and some businesses

complain that their sales have been cur-

tailed by the extension of easy credit

in others. It is not unlikely that when

the next general setback in business

comes it will be featured by heavy

liquidation in mortgages on homes, au-

tomobile credits, etc.

When European conditions become

stabilized it is probable that consider-

able funds will be withdrawn and re-

turn home. The best opinion is that

this will not be a serious factor.

Production and Stocks of Commodities
Production Gains: Commodity Stocks Stabilized

Stocks of Commodities

Zinc stocks show an increa.se of 11

per cent during January, but the in-

creased bu\-ing activity in the galvanized

iron market is holding the price up.

Newsprint pa|)er stocks declined IV2

per cent during January, strengthening

the situation in that industrj-. Auto

tires showed a further decline of 8 per

cent during the same month. Merchant

pig iron stocks increased 2^4 per cent,

which is the smallest rise since the stocks

of iron began to increase last April. It

is expected that this index will decline

during Februai'v.

Production and Railway Tonnage

Railway Tonnage. Fig. 2 shows a

sharp recovery in railway tonnage in

January. The index is back to a little

above the level of October and Novem-
ber, after making allowance for the usual

seasonal vai'iation.

Production. Production in basic in-

diistries and in manufactures was lower

in December than in the preceding

month. In the Bureau's judgment this

index reached the bottom in December.

Production in basic industries was 13

per cent below the 1923 peak.

Conclusion. The recovery in railway

tonnage in January forecasts an increase

in production in basic industries for

that month. Production bids fair to in-

crease from now on. The situation at

the present time may be summed up as

follow's: Tonnage in December was

down 15 per cent from the 1923 peak.

In January it moved up 1^2 pei" cent

above Decemljer, and is now less than

10 per cent below the 1923 peak.

Iron and Steel Production

Production. During January the

average daily production of pig iron,

Fig. 3, after allowing the usual seasonal

change, showed an increase of 2V2 pev

Unfavorable Factors

1. Slight decline in new business enter-

prises. (Fig. 12)

2. Unsettled conditions in several impor-

tant industries—textile, coal, coj)-

per. (Fig. 3)

We must conclude that there is no in-

dication of any important setl)ack in

business or industry, that the bottom of

the 1923 recession has been passed, and

that tlie outlook is for continued gains.

Future Dangers. It may be helpful to

list the dangers which lie ahead, any one

of whi<'h may l)ecome an iniporlant fac-
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300
Exports

Imports

n \Excess_oflrnporfs

S N D J

-:-l92l ^-

Source, V. S. Department of Commerce

Fig. 7 Foreign

Corrected for seasonal variation.

not seem that it eaii yet have discounted

the hitest indications of the vipward

trend of business which are set forth in

these pages.

Bank Debits and Postal Receipts

Bank Vcbit^^. .January debits to indi-

vidual accounts are usually the highest

of the year: l)nt adjustment for normal

seasonal variation (See Fig. 9) shows

tliat activity in January 1924 was even

greater tlian the average January expe-

rience for the past five yeai-s. The Janu-

ary adjusted index rose to 120.8, a gain

of nearly 1 per cent over December.

(The 19-21 average = 100.)

Postal Receipts. The imadjusted in-

dex of postal receipts for 50 selected

cities, during January, fell about 17

per cent from the December figure. This

decline, however, was only a trifle greater

than the normal seasonal change during

January. F^iiminating the usual seasonal

change shows a January index of 124.2.

compared with the December figure of

124.8—an insignificant decline.

Conclusion. The behavior of these two

valuable indexes in January indicates in-

creased stability in general business eon-

Tradk of the United States

ditions, and a slight gain in the total

volume of trade.

Retail Trade

.1/(ii7 Order Sales. January 1924 sales

of the two leading mail order concerns

(See Fig. 10) totaled .$20,508,000, as

comiiarcd with $35,860,000 in December

1923. Inasmuch as this decrease (about

15 per cent) was considerably less than

the usual change in January, the ad-

ju.sted index registered an 8 per cent gain

in activiti) during January. The ad-

justed index for January was 145.7

against 134.5 for December. (The 1921

average = 100.)

Chain Store Sales. The adjusted in-

dex of the January sales of four large

chain store systems showed a decline of

6 per cent from December. This decrease

is not at all serious when it is noted that

in the entire period for which statistics

on chain store sales are available, Janu-

ary 1924 activity was exceeded only by

X.. -1924 December 1923.
' Department Store Sales. After allow-

ing for the average monthly change in

the past, the December index of depart-

ment store sale.s—the latest obtainable

—

stands at 115.0 as compared with 111.6

in November, a gain of 3 per cent.

Conclusion. Retail trade is on the up-

ward swing. The large gain in mail

order sales is especially encouraging, re-

flecting as it does further increa.^ed buy-

ing in the agricultural Middle West. The

high levels of the other indexes of retail

trade are also indicative of great activ-

ity, which is a healthy sign.

.Veir York Timet

Fio. 8 Stock Turnover and Prices ox New York Stock Exchange

Il20
r

:iio

100
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SoHTcra. V. S. Bnrenii of Labor Stiitiatics: N. Y. Slate Dep't of Labor:
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Board

Fu!. 14 Wages and Cost of Living

New York and Wisconsin fnotories curves corrected for sea-

sonal variation.
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Sourres, U. S. Bureau of Labor Slatiaticg; .V. V. Stale Dep't of Labor;

Jmitistrial Commission of Wisconsin

Fig. 15 The Trend of Employment

Corrected for seasonal variation.

creased 0.6 of 1 per cent in January.

Actually there was a slight decrease in

weekly earninjrs, but the drop was

smaller than is noimal at this period.

Whcuiisin Earnings. There was a de-

crease in Deeember of over 1 per cent in

the seasonally adjusted index of earn-

injjs. The inde.x for December stands at

107.2, the average for 1921 being 100.

Selected Industries in the United

States. The index decreased 0.2 per

cent in December and stood at 109.4, the

averajre for 1021 being 100. While in-

creases in per capita earnings occurred

in most of the industries, there were some

large decreases in a number of imjior-

tant industries. (See Fig. 16)

Cost of Living. The cost of living in-

dex was practically unchanged in De-

cember.

Conclusion. After a decrease in De-

cember, the trend of labor's earnings is

now slightly upward. The margin be-

tween the average weekly earnings of

labor and the cost of living has not been

materially reduced. Labor's purchasiii'^'

power continues high.

The Employment Trend

yew York Slate. In January the sea-

sonally adjusted index of employment
went up about 2 per cent to 115.4 (See

Fig. 1.5). Actually there was a slight

decrease in tlie number eniploye<l, but

the decline was not so large as is usual

during the let-up in production after

Christmas activity.

Wi.iconsin. The adjusted index de-

clined to 124.0 in December. It is still

high, however, being al)out 20 per cent

al)ove any month in 1021 and liigher than

any month in 1922 except December.

Cnited States. The index of employ-

ment in the United States advanceil

more than one per cent in January
after adjustment for seasonal varia-

tions. At the present time employment
throughout the country is being main-
tained at a verv satisfactorv level. It

is 20.6 per cent above the average for

1921, and has shown but little ten-

dency to lag during the past two

months.

The most notable gains in January

occurred in iron and steel, leather, paper

and printing, chemicals, and land trans-

portation vehicles.

Conclii.<iion. January reports show a

general increase in emplo.\Tnent after

allowance has been made for the usual

changes of the season. Usually January-

is a month of considerable unemploy-

ment and not active in industry, but

this year although there were fewer per-

sons employed than in December the

slackening has been less than formerly.

The labor situation indicates the in-

herent sound position of business at

present. Kmi)lo>ineiit is good and
wages arc higii, thus maintaining the

purchasing power of the country's

largest grouii of consumers.

Employment and Earnings in Se-
lected Industries

Fig. 16 shows the trend of per capita

earnings and the numbers employed in

Decrease
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Two wheel trucks, four wheel "t Hyatt Hyatt Hyatt Hyatt Hyatt

itt Hyatt Hyatt Hyatt Hyatt Hyatt
trucks, trailers, lift trucks—all

become Better Trucks when

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt Hyatt

Hya| ^tt Hyatt Hyatt Hyatt Hyatt Hyatt

Hya
Hya
Hya
Hya
Hya
Hya
Hya
Hya
Hya
Hya
Rol

Rol

Rol

Rol

Rol

Rol

Rol

Rol
Rol

Rol

Rol

Rol

Rol

Rol

Rol

Rol

Bear

Bear

Bear

Bear

itt Hyatt Hyatt Hyatt Hyatt Hyatt

itt Hyatt Hyatt Hyatt Hyatt Hyatt

equipped with Hyatt roller bear. - "v- Hya„ Hya„ HyaU Hya„

itt Hyatt Hyatt Hyatt Hyatt Hyatt

Itt Hyatt Hyatt Hyatt Hyatt Hyatt

Better Trucks carrv their loads "^ "y^" "y^" "y^" "y^" "y^"
Better l rucks carry tneir loaas

^^^ ^^^^^ ^^^^^ ^^^^^ ^^^^^ ^^^^^
easily, dependably and economi-

cally, their bearings — Hyatt

roller bearings—last throughout

the life of a truck without adjust-

ment or replacement.

Better Trucks will cut your

handling costs — specify Hyatt

roller bearings and secure these

economies.

Hyatt Roller Bearing Company
Newark Detroit Chicago San Francisco

Worcester Milwaukee Huntington Minneapolis

Philadelphia Cleveland Pittsburgh

Buffalo Indianapolis

Roller
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Unsurpassed for operating
speed

T DANVILLE, ILL., a 15-ton INDUSTRIAL loco-

motive crane owned by the Chicago Eastern Illinois

'\t^ "3 Railway, regularly unloads 50-ton cars of coal in an
* I average of 16 minutes each. On the Canadian National

at Hervey Junction, Quebec, another 15-ton INDUSTRIAL
recently unloaded 102 cars in 45 consecutive hours. Hundreds
of such performances could be cited, showing that INDUS-
TRIALS are unexcelled for fast bucket and magnet operation.

The fast bucket operation of INDUSTRIALS is due to the

independent, double bucket drums which give automatic con-

trol of the bucket opening line and allow the bucket to be hoisted

in open position without hoisting the boom. The bucket, fully

loaded, is placed with a slight acceleration of slewing and opened
as it swings over the pile. Back it goes, and to insure a full

load it is often necessary to raise the bucket open and lower it

for a second bite. A touch of the automatic bucket control does

this without hoisting the boom. This exclusive INDUSTRIAL
feature eliminates clumsy operation and increases bucket speed

manyfold.

You win be interested in our Golden Anniversary Catalog,
which fully illustrates and describes the I? types of
INDUSTRIAL cranes, from 5 to 200 tons capacity. It will

be forwarded to you promptly upon request.

INDUSTRIAL WORKS

Industrials
Excel

"^ POWtRFLL PKOPELLINC MtCHAMSM

Oillar supports

V crttcal shaft,

mjkinfi its re-

moval easy

UmI type buepblf npportt «B pr*p«)lii|

Wan hr> u*t »tcfril Wh tt. TWc ut m bakcJ hncicti

or httrmt tMp$ to tnrfc Umt. ui mat at tk yfip tlif

f^T*^™ it t^rmtti hj tkc ttnOtni InmnnA «f (k cv

4 HIGHLY ACCESSIBLE MACHINERY

Hoi« clutch is

I •< W**7 auliviUM larlkr with tnJUh
•I ^ncipkl ikstb vr bcU^ m tJhc iitiiii wl

inma.witnAn»nrr»itfKamMt, Al a^-
n kn nl inth mJ al hnnap arc Wmn h«M

BAY CITY MICH IG AN
Locomotive Cranes. 5 to 200 Torn -- Transfer. PilUr 21 Gantry Cranes
Railwav Pile Drivers — Combination Crane Pile Drivers — Transfer Tables
Portable Rail Saws-Grab Buckets - Maenets- Steam Pile Hammers

INDUSTRIAL
LOCOMOTIVE CRATSTES
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In copper s meltinj ar.d refining
this IS'ton size is givir.j ex-
cellent service.

(J'E 4-wn size hauling trains
oj sheet metcl at rolling mill.

G-E S-ton type hauling as
trains Jrom power plant to
iump pile.

Where G-E Storage Battery

Locomotives Are Used
Shipyards—Steel Plants—By-Product Coke Plants
^Ore Docks—Chemical Plants—Brick Yards

—

Stone Quarries—Cement Plants—Docks and Ware-
houses—Power Houses (ash handling).

These are some of the many industrial users who
find in G-E Storage Battery Locomotives an es-

sential and efficient method of haulage—to pre-

vent congestion in the use and handling of its

materials, and to speed up production.

The material handling problems cannot be covered
by general recommendations. The haulage con-
ditions of each plant should be studied so specific

recommendations can be made as to correct weight
of locom^otive and battery capacity needed to best
meet the particular service involved. Upon your
request, G-E engineers will gladly study your haul-
age problem and recommend suitable haulage
equipment.

Interesting and valuable detail of the uses of elec-

tric locom.otives for industrial haulage is contained
in Bulletin No. 44251 which will be mailed you
free upon request. Write for it today.

General Electric Company

Schenectady, N. Y.

Sales Offices in all large cities

GENERAL ELECTRIC
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Organizing Industry for Preparedness AgainstWar
J}y DWK.IIT V. DAVlvS

Assistant Secretary of War

SUCCESS in modern war depends fundamentally

upon four things: morale; money; men; and

munitions. A war can be won only when men
are intelligently backed up by the other three fun-

damentals. Congress has made it the duty of the

Assistant Secretary of War to

prejiare ])lans in time of peace

for the mobilization of industry

in time of war. The subject is

vast and complex, but I am glad

to give the readers of ]\Iaxage-

MENT AND AdMIXISTRATIOX a

bird's-eye picture of the steps

that have been taken and are

proposed in this work of pre-

paredness against war.

American industry and the

American public are funda-

mentally opposed to war and re-

sort to force of arms only when
peaceable means fail to serve the

cause of justice and the neces-

sity for self-preservation. At
the same time, few industrial

managers need to be convinced

of the vitally important part

which prejiaredness for war
plays in preserving peace, where
the citizens of the nation so pre-

pared are level-headed and in-

telligent, and have an unques-
tioned reputation for integrity,

fair dealing, and love of peace.

The preparedness plans of the

United States government now
under development by the War
Department, are exactly similar to those laid in every

well-run business to provide for emergencies which are

likely to arise. Compensation, tire, and shipping in-

surance; employee training; investigations to discover

sources of labor, equipment, and materials, which can
be relied upon in cases of sudden demand ; transporta-

tion and warehousing Index Number

facilities, are but a few 355.21 Industrial preparedness

of the many subjects 658:353.6 Management methods

listed on the prepared- ^ '^^ ^ar Dept.

npss schedule of all manufacturing plants. Hence, in

making comprehensive plans for

national defence when war is

thrust upon the nation, the gov-

ernment is doing merely what
each sound business organiza-

tion takes care of as part of its

usual routine. Throughout all

of the activities there is pre-

eminent the objective that pre-

paredness shall be the preventa-

tive of war.

^len in industry are thor-

oughly familiar with the fact

that manpower on the field of

battle is of no avail without

arms, ordnance, munitions,

o(|uipment, and an endless va-

riety and tremendous quantity

i)f supplies, transportation facili-

ties, and devices for communica-
tion. All of these positively

must come from the manufac-

turing plants of the country and
originate in its raw materials

resources. Where foreign na-

tions are relied upon either for

finished products or the mate-

rials from which they are made,

a verj' real element of uncer-

tainty and danger is introduced.

In the serious effort to pre-

]>arc the T'nited States to defend its territorj- and the

rights it must be jn-ivilcgcd to exercise if it shall remain

a 'free and unmolested nation, the War Department is

asking the hearty co-operation of every branch of in-

dustry and every individual business, mining, manu-

facturing, transportation, and intercommunication en-
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terprise. Many of these have already lined up, through

their respective associations, with the preliminary plans

made thus far. From now on activities will be con-

centrated on working out and transmitting to local

plants, through their district headquarters, informa-

tion and data which will enable them immediately to

go on a war production basis when the message comes

that their services are needed.

In the first place, a survej' is being made to deter-

mine just what war products each plant can most

efficiently turn out, and the possible rates of produc-

tion. Comprehensive information has already been

compiled showing in detail exactly what the army will

require at each successive stage of its mobilization and

for each increase in the forces as recruited and organ-

ized. After the particular military supply output of

each plant has been agreed upon with its chief execu-

tive, he will be supplied with a standard form of con-

tract, plans, drawings, specifications, and definite in-

structions, all to be carefully preserved by him until

he receives instructions to sign and forward the con-

tract and start production.

The standard form of contract is practically com-

j)leted. It provides definitely for the kind, quality,

quantity, inspection, and delivery of the products to

be made, the plan and rate of payment to be adopted

and the adjustment of any emergencies and misunder-

standings which may unexpectedly arise. The draw-

ings, specifications, and special instructions will be

standardized and will conform to the best industrial

practice, to avoid delay in interpreting them.

While the work of compiling the lists of military re-

quirements and the preparing of contracts forms, draw-

ings, and specifications can all be accomplished by
the War Department, the survey and arrangements
with manufacturers mu.st be undertaken throughout

each militarj' district by the co-operation of industrial

leaders. This involves time and personal sacrifice.

However, men are cheerfully and energetically lining

up for this work, and experiences during the World
War leave no doubt that American industry can be

relied upon to do everything within its power for the

defense of the nation. Industrial economy is severely

shaken during and after a war, and, as one of the best

assurances against warfare is complete industrial pre-

paredness, industrial executives see at once that in

backing up the present great program they are taking

the most positive steps to maintain peace and foster

the life and growth of their own business interests.

Hence, in the management of each enterprise, by con-

ference with trade and technical associations and by
direct contact with the War Departments through
various district headquarters, manufacturers will be

asked to co-operate by developing their industrial

facilities. Some thought can be given to the selection

and training of employees so that they will be not only
proficient in their various trades during peace times,

but also able to swing over into the occupations falling

to them in time of war. This calls for an organization
analysis and a personnel distribution such that no
work shall be disrupted either by the necessary shift-

ing of employees in time of war or the unnecessary
drain by enlistment for active military service of those
skilled workmen who cannot be replaced in industries

essential to insure an uninterrupted flow of munitions.

Utilization and laj'out of equipment can be studied

profitably so that a change over to war conditions will

involve the least adjustment. Purchase of new ap-

paratus, when made during the course of trade growth,

should include consideration of a possible military

emergency. Perhaps even proposed new buildings,

and especially the routing and transportation of mate-
rials in process, ought to be viewed in the light of war-

time conditions.

The other important item of production is raw ma-
terials. The investigations of the War Department
are being pu.shed to determine where and in what quan-

tities these are obtainable. When the domestic supply
is to be found inadequate or non-existent, both the

relative security of foreign .sources and the develop-

ment of substitutes procurable in this country are

being carefully considered. American industries must
be assured an unrestricted flow of materials, and the

steps taken to accomplish this for war periods are

certain to result in a vast economic advantage during
times of peace.

There is no thought of persuading plants to go to

additional expense purposely to develop personnel,

equipment, or materials under the preparedness pro-

gram. But in future commercial operations industrial

executives will be urged to have war needs in mind.

The matter of financing is not being neglected. Plans

for payment upon delivery of product will include pro-

visions for facilitation of operations where money con-

siderations hold back a plant from starting much-
needed production. Similar aid was given to indus-

dustrial establishments during the past war.

The World War cost far more in men and money
than it would have entailed had the United States been

working under a preparedness plan like the proposed

comprehensive system. Hence, present taxes are higher

than they would have been if the nation had been or-

ganized for a military emergency. The War Depart-

ment program, therefore, will effect tremendous
national and hence industrial savings during, and after,

any future conflict. Exactly what this means may be

better comprehended by our experience in the World
War. During the last ten months of that conflict, the

average daily cost of the war (not including ordinary

expen.ses of government, or loans to the allies), was
.$44,000,000. Industrial preparedness which will

shorten a war by one day represents therefore a saving

to the taxpayer of nearly $2,000,000 every hour.

Sloreover, the work of the War Department, if co-

operated in heartily by industry, has such vast possi-

bilities in the way of management developments,

through the impetus given to the organization, utiliza-

tion, and control of finances, men, machines, and mate-

rials, that enormous savings in every line of activity

will result. This in turn will increase industrial earn-

ings and assist in preserving our high standard of

living against anj- possible inroads of foreign com-

petition.

Industrial preparedness will do more than any mate-

rial effort, single or combined, to prevent a future war.

It will go further. It will powerfully stimulate the

march of national progress and the spreading of Amer-
ican ideals of justice and peace.



Pricing' Policy in Relation to Financial Control

Tuning Up General Motors—Article Three

IJy DONALDSON BUOWX

Vice-President, General Motors Corporation

THE enunciation ol' a basic policy to govern ques-

tions of plant extension greatly furthers the or-

derly control of fixed investment. If this is defi-

nitely tied into the pricing policy the result is a system-

atic co-ordination between fundamental considerations

that are inevitably interwoven.

To illustrate, suppose that a basic policy has been

established to the effect that plant capacities, on the

basis of practical annual output, shall be maintained

at 125 per cent of the judged average iroid volume,

(the margin being deliberately preserved to take care

of peak requirements) . Then the accepted normal aver-

age rate of operation is instantly fixed at 80 per cent

of the practical annual capacity. If a given plant

operated at an actual average rate below SO per cent

then there is excess investment in capacity pronounced

unnecessary by the terms of the established policy.

Establishment of Standard Volume

It will be found from a description of the method

which follows, that the establishment of a percentage

representing an assumed normal average rate of plant

operation is an essential factor in the analysis of price.

This determines the so-called standard volume which is

accepted as the basis upon which costs will be measured,

and upon which the margin of profit is determined as

necessary to afford a given average rate of return upon

capital employed. The establi.shed percentage must

reflect the unavoidable fluctuations of business which

render an even rate of production impossible, and as

far as practicable should represent the economic situa-

tion of the industry, rather than any abnormal situation

which might be recognized as pertaining to a given

plant. For example, the operation of a given plant at

a lower rate than competing plants leads to higher costs

and increased margin of profit necessary for a given

rate of return on fixed investment. Thus the establish-

ment of a percentage that is below the average rate at

which competitive plants actualh- operate tends towards

inflation of prices above a proper economic level. There-

fore, if excess capacity exists by reason of a previous

misconception of the intrinsic position of the industry,

or if an individual plant operates at subnormal rate, or

suffers fluctuations of volume of greater magnitude

than normal, resulting from misjudgment of competi-

tive conditions or other cause, no warranty is supplied

for modifying a percentage established as representing

normal average rate of operation. In any such case a

lowering of the established percentage would tend to

intensify rather than to improve the condition.

On the other hand, if Index Number

it be judged at any time 658.14 Financial control

that the reasonable ex-
333 gj p^^^^ ^^^j^^;^

pectations with respect

to fluctuations of volume normal to the indu.strj' are

of greater or less magnitude than admitted by the terms

of the established policy, then the establi.shed per-

centage should be modified correspondingly.

Obviously it is not possible to predetermine the actual

contour of a production curve, and the assumption as

to the normal average rate of plant operation is a matter

of judgment. So, also, is the question as to the economic

return attainable. Prices might be maintained to yield

20 per cent average return on capital on the a.ssumption

of plants operating at an average of 80 per cent of prac-

tical annual capacity, and time might prove actual

operation at an average of 65 per cent and the return 15

per cent. It would not follow necessarily that, had the

actual operating condition been foreseen, 20 per cent

return could have been attained. The two questions are

necessarily associated, and the basic pricing policy

should reflect reasonable allowances for unavoidable

fluctuation of volume, requiring that the economic re-

turn attainable be stated at all times upon the basis

of an accepted conception of the normal average rate,

or attainable average rate of plant operation. This will

be expressed as a percentage of practical annual capa-

city, and will be known as standard volume.

The foregoing lias dealt with the principles involved

in the price consideration. The following deals more
concretely with the method of analysis designed to give

reflection to these same principles.

Influence of Volume Fluctuations on Costs

Costs of production and distribution per unit of

product must vary with fluctuation of volume, because

of the uncontrollability of some of the expense items.

Ordinarily, raw materials and productive labor may
be refcn-ed to as 100 per cent variable, as the aggre-

gate will vary with volume, and remain uniform per

unit of product except for price changes. Among the

uncontrollable items are such expenses as deprecia-

tion, taxes, etc., wiiich may be referred to as 100 per

cent fixed, since within limits of capacity the aggre-

gate will not change, but, per unit of product, will

vary indirectly with volume.

There will be a group of items, partially controllable,

as to which there is no exact means of determining

the degree of variation, and with respect to these it is

practicable to approximate the condition by applying
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a factor of variability that will afford a reasonable

allowance for variation in the aggregate due to changes
in volume.

Generally speaking, within the limits of existing

capacity, the influence of volume falls upon the final

unit cost of product in the following way

:

1. Eaw Materials and Productive Labor—Generally

unaffected by volume.

2. Manufacturing Expenses—Affected by volume in

varying degree, according to the character of

the various expenses involved, as for example

:

(a) Fixed expenses (such as depreciation, taxes,

etc.), amount per unit of product affected

in indirect proportion to volume.

(6) Partially controllable expenses (such as

light, heat, power, salaries, etc.) Amount
per unit of pi-oduct affected by volume
according to the degree of variability. A
factor of variability to be adjudged and
applied to the current aggregate expense
of the group, to arrive at the portion con-

sidered as 100 per cent variable. The re-

maining portion will be considered to be
"100 per cent fixed",

(c) Controllable expenses (such as inspection,

handling of material, etc.). Amount per
unit of product unaffected by volmne.

3. Commercial Expenses, in Distribution and Admin-
istration—Affected by volume in varying de-

grees according to the character of the various

expenses involved, as for example

:

(a) Fixed Expenses (such as main administra-

tive salaries, rents, etc.) Amount per unit

of product affected in indirect proportion
to volume.

(6) Partially Controllable Expenses (such as

salesmen's and other salaries, traveling ex-

penses, etc.) Amoimt per unit of product
affected by volume according to the degree
of variability. To be treated with as men-
tioned in section above under manufactur-
ing expense,

(c) Controllable Expenses (such as loading and
shipping commissions, etc.) Amoimt per
unit of product unaffected by volume.

As unit costs are affected by fluctuation of volume,
it is not practicable nor desirable to alter selling prices

so as to maintain a uniform profit margin. The nor-
mal average of manufacturing expense, and distribu-
tion and administration expenses should be estimated.
These, added to the raw material and productive labor
cost will give an applicable total cost on an estimated
normal average basis. The pricing of product should
be in relationship to costs on the normal average basis,

arrived at in this manner.

Treatment of Manufacturing Expenses

Manufacturing expenses are absorbed in factory
costs through a burden account. If the burden rate
is altered from month to month, so tliat the actual
expense is absorbed at all times, the consequence is a

distortion of costs and of inventory values due to the

effect of fluctuating volume. The more acceptable

accounting jjractice is to apj^lj' a standard burden rate,

representing the proper absorption of burden at stand-

ard volume. In periods of low volume, the unabsorbed
manufacturing expense is charged against profits as

"unabsorbed burden," while in periods of high volume
the overabsorbed manufacturing expense is credited

to profits as "overabsorbed burden". In the interests

of co-ordination it is important that standard volume
for purposes of burden absorption shall coincide with
standard volume for purposes of price analysis.

T.\BLE 1. ILI.U.STR.\TES THE GENER.\L PRINCIPLES OF
ACCOINTIXG PROCEDURE
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factory cost of i)niduct, as accounted for, is not af-

fected by fluctuations in volume of production.

Commercial expenses are charf^od oil" from moiitli

to month against operations, and there is not involved

the question of distortion to asset value in con.sequenco

of fluctuating volume, as in the case of maniifacturint,'

expenses. Therefore there is no need of any special

account inj:r jn'ocpdure such as that described in the

fon'f,'(iin^'. In the consideration of price, however, it is

just as imjiortant to analyze the non-controllal)le char-

acter of commercial expenses, and to allow for the same

on the basis of a normal average operating condition.

It is customary to allow for commercial expenses

as a percentage of sales. The followiii;: hypothetical

case, Table 2, may illustrate the general way in whifii

this is given consideration

:

In this case the allowance for conunercial expenses

would be 7 per cent of sales, that being the estimated

condition at standard volume, representative of a nor-

mal average operating condition.

TABLE 2. ILLrSTR.\TES THE GENERAL WAV TO ALLOW FOR COM-
^LERCL\L EXPENSES .\S A PERCENTAGE OF SALES
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standards developed in the foregoing hypothetical cases,

the following summary, Table 5, will illustrate the

method of price analysis

:

TABLE 3. SUMM.-iRY ILLUSTRATIXG THE METHOD OF
PRICE ANALYSIS



Underfeed Stokers and Economy in Coal*

Development, Operatini,^ Principles, and Applications to Power Production

By JOSEPH G. WORKER
Assistant to the Prcsiihnt, American Engineering Company; President, Stoier Manufacturers Association

THE problem in fuel burning is not entirely one

of selecting the thermally most efBcient system.

We must consider, in addition, other elements

that are connected with a combustion system as vital

factors in the ultimate results.

Flue gas temperatures, preheated air, and hollow

wall construction are among the things that can affect

the overall efficiency of a combustion system from

5 to 10 per cent. These are not a part of any par-

ticular combustion system, but, in our endeavor to

find the apparatus that will give the best results from
a dollar and cents basis for a particular installation,

great care must be taken to see that outside influences

do not work against the attempt to secure the greatest

economj-.

The mechanical stoker, more than any other piece

of boiler-room equipment, has made possible the present

size of boiler plants and the rate at which fuel is now
so efficiently burned and utilized. It has also formed

the basis upon which we are now installing a boiler hp.

for 6 kw. generator capacity, where 15 years ago we
installed a boiler hp. for 2 kw. generator capacity.

There have been and there are many types of stokers

involved in this development, and among them the

underfeed stoker has figui-ed very prominently. In

order to find out to what extent it is now used to

burn ^lidwest coal, figures were sought, with the

following results:

A little over 1,000,000 hp. of boilers were sold in

the United States, during the year 1922, by 28 boiler

companies. About 800,000 hp. of all types of stokers

were sold. Of the 800,000 hp. of stoker-fired boilers

550.000 hp. were equipped with one type or another of

underfeed stoker, about 200,000 hp. were equipped with

some type of chain-grate stoker, and about 50,000 hp.

were equipjied with some type of overfeed stoker. That

is, about 75 per cent of the stokers sold in the United

States during the year 1922 were underfeed stokers.

From the most nearly exact figures I am able to

obtain, based on a knowledge of the sales of large

underfeed stoker manufacturers, the indications are

that there were more underfeed stokers sold in the West
during the year 1922 than any other type of stoker.

There are perhaps as manj' going into the West as into

the East. While these sets of figures throw some
light on our subject they are perhaps expressive of

economic conditions and not of differing measures of

efficiencies in combustion systems.

We may have been correct in the past in holding

that no stoker handles all grades of coal with the same

degree of satisfaction. Index Number

In that thought, how- 621.18414 Mechanical
ever, we have considered

,

, . , . stokers
mechanical operating

difficulties that were not at all a part of the fuel-

burning system, but were quite distinct from the

jirocess of cleaning a fuel bed.

There have been two types of stoker designers. One
had tendencies towards building a machine that would
offer the best combustion possibilities, irrespective of

the cleaning device. Others have mixed the problem
to the extent of designing stokers that may not have
been the most efficient in so far as burning coal was
concerned, but which handled clinkers so well that a

sacrifice of ((unlmstidji officiencv \\;is allow;il>li\

^>5<K*

• From an .iddress delivered before the Cliicngo Section of
tUe .\merican Society of Mechanical Engineers.

FiG. 1 IJoxtY Stokek Se'itinu of FoKiitK Type

We have heard many times that the underfeed prin-

ciple was all right for Middle West coals but there was
too much clinker trouble. In a number of cases this

statement, when accepted without analysis, prevented

stoker manufacturers and users from looking beyond
the trouble into combustion results, in order to de-

termine what should be done to overcome it without

disturbing tiio j^riiiiary combustion .system.

Years ago the East went tlirouirh a similar process

when the development of the underfeed principle was
being taken up by certain power stations. Some could

see the virtue of the system when it was first developed,

but it gave rise to almost endless discussion. As a

result, the most severe tests were brought to bear upon
the combustion systems in existence at that time.

Nothing could stop this movement after it was once

287
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started. Improvements were made on one part after

another of the controlling mechanisms, but the under-

feed method of burning coal, probably more than any

other single element, was responsible for the success

of the whole system.

»vi':j«j
ifjJ

jj
t»!t^."->^

;
.'!J!j!W^ —-^

AS^rr 5VEU--S r)UR'»*G

VUt CO»<lf*G PROCESS

A'g OUTLETS

Fig. Di.\GR.vji .Showing U>rDERrEED Method of Fuel
Burning

Fig. 1 shows a setting, now obsolete, of a Roney stoker

in the East. The Interborough Rapid Transit Com-
pany had many of these settings of 600 hp. boiler

capacity with a 12 ft. 7 in. furnace width. As the

illustration shows, the distance of the front boiler

header from the floor line was 7 ft. 6 in. and in some

cases 8 ft. A battery of these boilers was about 30 ft.

wide. The distance from the stoker to the boiler tubes

was only about 5 ft. The units are now replaced by

underfeed stokers. The underfeed stoker still goes in

the 12 ft. 7 in. furnace width, but gives 4800 hp. instead

of 900 hp. While this is over five times the capacity in

maximum rating, in so far as coal burning is con-

cerned, the boilers installed had only double the pre-

vious capacity, being 1200 hp. normal rating.

We sometimes forget that newest stoker develop-

ments started in the West, but in a number of cases

the problem was never finally and definitely worked

out before some other part of the

country took it up. As coal condi-

tions in the new localitj- were not so

severe, the stokers were developed for

this other market, and no further

effort nor money was spent in making
a particular stoker adaptable to

western coal conditions.

A clear idea of the principles in-

volved in the fuel bed of a multiple

retort underfeed stoker is an imimr-

tant consideration. An endeavor lias

been made to bring out some of the

ideas of Elwood Taylor, the inventor

of this type of stoker, in a sketch of

an underfeed fuel bed. Fig. 2. A
review of some of the inventor's

claims when he petitioned for patents

on tliis device particularly brings out

the movement of the fuel. Many have
the idea that an underfeed fuel bed
is agitated and the fuel is pushed

across the supporting structure from the point where

it enters to its discharge as ash.

The inventor stated that in the operation of his

stoker the fuel bodies in the several retorts constituted

legs of a single fuel bed. This fuel bed burns with

the incandescent fuel on top and the coking fuel

underneath, extending back into the retorts. The fuel

bed receives its support from the walls of the retort

and, owing to the cohesion and arching properties of

the fuel as it swells during the coking process and is

fed outwardly by the retort pushers, it is kept sub-

stantially free from the tuyere faces by arching over

them, as .shown in Fig, 2. The sketch also shows very

jjlainly the partially coked coal extending into the

retorts, and an endeavor has been made to bring out

clearly the arches over the tuyeres. This operating

principle and the claims of the inventor have been

demonstrated by research work to be sound, and have

also been substantiated by expert engineering testi-

mony.
Few have considered that underfeed stokers use

arches in the combustion process similar to the way
chain-grates and other stokers use refractory arches.

These underfeed arches are made up of partially burned

coal and are continuously being burned up and re-

formed. Immediately over the ai-ches of partially

burned coal comes the incandescent and major fuel bed

extending across the openings of the retorts. Finally,

the fine ash floats on top of the entire fuel bed. See

Fig. 3. These particles of ash are small, and orig-

inally independent pieces. The feed of ash is a gravity

feed down the slope of the fuel bed and its movement
is induced by the introduction of cartridges of fuel.

These cartridges introduced periodicalh- give a weaving

movement to the fuel bed and an outward feed move-

ment across the mouth of the retort.

Very often the idea is advanced that the agitation

of underfeed fuel beds is not good practice with a

high ash coal. A careful analysis of underfeed fuel

beds will show, however, that there is little agitation or

mixing of the fuel bed of the kind generally supposed.

The injection of the cartridges of fuel is so gradual

^jm'' , .r

Fig. 3 Cross-Section of Typical Underfeed Stoker
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that the movement at the time the coal is introdueed

is hardly iierce))tibk» to the eye. Arching of the fuel

in the retort also relieves the pressure on the portions

of the fuel in contact with the coal pushers when they

retract for another charge of fuel, so that fuel move-

ment is always outward.

In its opei-ation the underfeed stoker is thus to be

distiniriii-^liod from tlin-i.- f(>!-ni< of moclianical stokers

Fig. 5 Rotary Ash Di.'^ch.xrge MEcn.\NisM or Under-
feed Stoker

employing inclined grates in which the feed of the

green fuel is an overfeed, along the slope of the grate,

and produced by a movement of the grate bars. No
grates or fuel supports, such as employed by over-

feed or chain-grate stokers, are u.sed in underfeed

stokers, the fuel instead being supported by the retorts.

The formation and progress of the ash of an under-

feed fuel bed is generally misunderstood. There is no

progressive movement of ash through an underfeed

fuel bed by pushers or rams. The feed of the ash is

a gravity feed down the slope of the fuel bed, induced

by the feed of the green fuel, and the inclination of

the fuel bed must be such that the a.sh will travel in

this manner.
Having developed the principles of a proper fuel

burning process, have we given enough thought to the

machinery necessary to allow the fuel bed to function

according to its principles? If there were no side

walls, bridge walls, nor other refractorj- parts sur-

rounding an underfeed stoker, and nothing to retard

the flow of a.sh from the top of the fuel bed to the

bottom, would clinkers form?
Take for example, a particle of a.sh in a fuel bed.

as shown in Fig. 4. When stopped in its course down
the slope, this particle adheres to the side wall and

backs up the oncoming a.sh, commencing the formation

of clinkers. The obstruction will gradually grow until

it is built out into the fuel bed, and underneath it,

and in some cases down into the retorts, unless it can

be started on its course again.

The development work done on furnace construc-

tion for underfeed stokers has brought out side-wall

air plates, air-cooled crusher plates, water-backs, and

other devices, all to keep the ash from stopping in its

course down the fuel bed. Side-wall air backs are now
being generally used in connection with underfeed

stokers. These plates are working very satisfactorily

and, of course, are much better than the refractory

material that was previously used.

If we assume that the progress of the ash is not

stopped but that the particle continues down the slope

of the fuel bed, the next obstruction it meets is the

bridge wall. When multiple retort underfeed stokers

were first installed they were equipped with dump
grates, and unless this part of the stoker was handled

jiroperly, the flow of ashes stopped at the bridge wall

and a gradual accumulation and backing up of ash

soon resulted in large clinkers that not only lay on

the dump grates but built up into the fuel bed.

Without violating the underfeed fuel bed principles,

the designers tackled this problem and the result was

what is commonly termed the rotary ash di.scharge,

shown in Fig. 5. This device is very necessary for

continuous and uninterrupted progress of ash and
clinker from underfeed stoker fires. It is obvious that

under certain conditions of operation it is not neces-

sary continuously to actuate the crusher in the ash

well, and hence it is operated to synchronize with the

formation of ash as it proceeds down the slope of the

fuel bed. Air backs and water backs are used on the

KiG. •> Tvpic.vt, rsnEKFEfai ^TOK^J^ Instm.i.atio.v
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front face of the bridge wall to prevent the stopping

of any ash or clinJier in its course down through the

ash wells through the crusher rolls into the ash pit.

Today, in the West, some of these clinker problems

are being solved and we no longer fear clinkers. At
least, we are not avoiding underfeed stokers just be-

cause western coals clinker. In support of this state-

yy-'^

i

Fig. 7 TjNDKRrEED Stoker Working Eeficiextly with Low-Gr.\de Co.\l

ment, I will refer to a number of practical installations

of underfeed stokers in the West to give an idea of

what is being done.

The Minneapolis General Electric Company, oper-

ated by H. M. Byllesby Company, was probably one

of the first stations in the Northwest to install under-

feed stokers. The earliest stokers were installed under
twelve 600 hp. boilers in 1913. The next extensions

were installed in 1917, under 1300 hp. boilers. The
latest installation covers underfeed stokers under 1800

hp. boilers with the use of rotary ash discharge. The
H. M. Byllesby Company have also installed under-

feed stokers in the plants of the Oklahoma Gas and
Electric Company, and Louisville Gas and Electric

Company, Louisville, Kentucky.
The Twin City Rapid Transit Company, of Minne-

apolis, supplies current to electric railway systems and
operates in parallel with several hydroelectric plants.

A few years ago it was decided to increase the capacity

of the boiler plant and to improve its

flexibility and economy. In view of

the kind of coal being used, which was
Northern Illinois coal, time and
thought were given the underfeed

stoker to work out the problem of

continuous and satisfactory opera-

tion. It was established in the be-

ginning that the underfeed method of

burning coal was to be used and a

trial underfeed stoker was installed.

Work was done on this trial stoker

until the results sought were obtained.

After that many more underfeed
stokers were installed. See Fig. 6.

The United Light and Railway
Company, of Oi-and Rapid.s, Mich.,

controlling properties in Davenport, Port Dodge,

Cedar Rapids, I\Iason City, Iowa (Fig. 7), and

Moline, Illinois, changed over their combustion sys-

tem in 1912, and since then have been installing

underfeed stokers. The new $10,000,000 plant at

Moline, Illinois, will be equipped with underfeed

stokers. A j^oor grade of Iowa coal is being used in

most of these plants and the rotary

ash discharge is being employed.

In 1913, there was published the

results of underfeed stokers at the

plant of the Kewanee Works of the

National Tube Company, now the

Walworth Manufacturing Company.
The feature of this installation was
the use for the first time of the Tay-

lor stoker with Illinois coals. At that

time very high efficiencies were ob-

tained with Illinois coal averaging

about 9700 B. T. U. That was 11

years ago. The average operating

results of this i^lant for 9 years were

published not long ago, and as a

matter of interest are reviewed here.

See Table 1.

The boilers shown in Fig. 6 were

also operated with coal of a similar

kind and B. T. U. content. An oper-

ating capacity of 350 per cent of boiler rating was
obtained. Efficiencies ranged from 77 per cent at

normal rating to 60 per cent at 35 per cent of i-ating.

Considering the variable load and the low-grade of

coal (16 to 22 per cent ash, and 3.5 to 5 per cent

sulphur) this performance was very ci'editable.

My idea in mentioning these stations in the West
that are using low-grade, high-ash coal with under-

feed stokers, is to bring out the fact that we are getting

over our fear of handling clinkers on any kind of a

stoker. I do not believe that we have exhausted our

resources in this resj^ect. My belief is that we should

leave the fuel bed alone, since it is established that

the underfeed principle is an efficient fuel burning

method, and devote more thought and effort to taking

care of conditions that such a fuel bed establishes,

changing the furnace, or bridge wall, or any part of the

whole installation that is necessary, to get the prac-

tical operating results which mean economy.

TABLE 1, KEW.\NEE WORKS BOILER-ROOM RECORD
Average Operating Results Since 1914

Water evap. per month, 1000 lb. . . .

Coal consumed per montl:, 1000 lb..

I^oiler hours per month
.'\vcraEe steam pressuro, lb. cage . . .

,\veraKO f.w. temperature, deg. fahr.
.\verace superheat, (ieg. fahr
.Avcrape per rent rating device
.\veraEe B.T.U. per lb. coal as fired.

.\verape efHeiene.v, per cent

.-Vvernge flue gas temperature, deg, fahr

.\vernKe NaCl concentration in boilers

gr. per gal

1914

20,000
3,100

ii:

201

78

10,130
67.P
40.'

1915

19,740
3,07.T

l,oo6
lis
200
SI
SS

0,S30
70.0
407

329

26,920
4,132
1,33(.

12!
197

S,-)

100
9,S,S0

71.1
43.^

354

29,960
4.657
1,457
15C
18P
84

10!

9.950
70..'

44r

1918

27,060
4,420
1,463
16;
191
80
9!-

9.920
6
45e

337

1919

31,180
\.wv-

1 ,69^

166
192
74
97

9,990
67..5

454

352

1920

31,450
•5,6.i2

1,770
162
195
8.'

103
9,650
68.4
475

30C

1921

20,470
3,240
1,233
16£
19C
75
87

9,40(1

72.7
437

25!:

1922t

26,300
3.898
1,419
167
197'

79
97

9.818
75.0
434

255

•Includes coal equivalent of a small percentage of oil burned,
t lanuary to August.



Operating Factory Divisions by Budget
Control Throuirh Oruanization and Budgets—Article Four*

By THOMAS B. FOKDIIAM and EDWARD H. 1IXGLEY
Superintendent, DelcoLight Co. Engineer, DelcoLight Co.

THE successful operation of a budget sj-stem of

control depends to a great extent upon the ability

of the management to enlist the co-operation of

every division head and department foreman. While

these executives may be willing to estimate expenses

for a future period, unless they co-operate to the fullest

extent to keep expenses within the budget, the real

purposes will be defeated, namely, to control every

part of the business to secure the most economical

operation.

There has been too much tendency in the past con-

duct of business to expect the head of a division to

operate his departments efficiently without giving him
an opportunity to learn the results he obtains. Experi-

ence has abundantly proved that the more a division

head knows about the details of expenses and costs in

his division, the better qualified he will be to reduce

them. This knowledge has a broadening effect, causing

him to see tlie relation of his division to the others,

and to understand the many items that enter into the

operation of a business which determine whether or

not a profit will ultimately be realized. Every executive

should be a business man in addition to knowing the

details of his own division.

A previous article has described how the comptroller

uses the budget figures to study the general trend

of the business. It is equally essential that each divi-

sion head also be provided with data so that he may
analyze his estimated and actual expenditures and
secure a real control over his departments. To do this

it is necessary that as soon as possible after the close

of every budget period, the comptroller shall provide

a comparison of the estimated and actual expenses for

the various items appearing on the budget. This must
be not only in bulk figures for the division as a whole,

but also broken down into departmental costs and
expenses. The data must be compiled in a manner
similar to Table 13. giving the controllable, semicon-

trollable. and uncontrollable expenses for the divisions.

With these figures before him. the division head
can quickly .see where the actual expenses exceed the

estimated, and can institute an investigation to deter-

mine the reason. Take, for instance, the spoiled work
or scrap item which may have been estimated at $5,000

whereas the actual value amounted to $10,000. To
trace down this excess properly it is necessarj' to secure

a report from the cost department on the cost of scrap
by departments, and then to call in the respective

foremen to explain their excessive amounts. As a basis

for determining what are high and low percentages of

• See ^r \n.\(;emfn-t and Administratiot. Pccrmhor 1923,
p. 719: .T.iini.arT 1924, p. ."ST; and February 1924, p. 205, for
previous instnlmonto.

Index Number

658.14 Financial control

658.16 Organization

spoiled work, it may be

necessary for a com-

mittee of executives and
foremen to set standard

percentages for each department of the factory, after

carefully analyzing the tools and equipment and class

of labor employed. This standard and equipment will

be used in estimating future budget amounts. The
same is true of peri.shable tools and general supplies,

which will be found to bear a direct relation to the

schedule of production.

The value of such analyses and records far outweigh

their cost. Tabulating machines and similar account-

ing devices make possible in many offices today the com-

pilation of an increased number of reports heretofore

gathered by clerks at great expense. Mechanical sort-

ing broadens the possibilities of the cost department,

and makes available, to wide-awake executives wlio will

use it, much hidden information.

T.\BLE 13. MONTHLY DEP.VRTMEXTAL E.XPEX.SE
REPORT

Department , 193. .

Natithe op Expense

Salaries

Indirect labor
General supplies

Perishable or small tools

Traveling expenses
Maintenance and garage material ....
Spoiled work
Light, heat, power, and water
Repairs to equipment

Tot!il Controllable Expense. . .

.

FLxed expense charged to floor space
(taxesi

Fixed expense charged on value of equip-
ment /depreciation"!

Fixed expense rh:irced on the number of

employees i liability insunincel

Total of Direct Charges to Depart-
ment

Charges or credits from other departments
Total overhead to be absorbed by depart-
ment

Direct lahor earnings ,

Overhead rate

ESTI-
XJATED
Last
Month

ACTTTAL
Last
Moxth

Esti-
mated
.Allow-
ance
FOR
This
MoN-TH

Table 14 shows a report on the total labor in the

productive departments of a certain large manufac-
turing company. The indirect labor is further broken

down into the component parts as shown in Table 15.

291
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TABLE 14. LABOR ANALYSIS OF PRODUCTIVE SECTION-

EARNINGS FOR WEEK ENDING JUNE 30, 1923

Datf, July 10. 191S

DEP.tRTME.VT



March, 1924 Management ano Ad.mimsthation 293



294 Management and Ad^unistration Vol. 7, No. 3

mation on the forms, he can soon learn how it is done,

and how, by increasing the direct and reducing the

indirect labor and expenses, he can reduce the over-

head rate for his department.

There is an added advantage of giving, on Table 13,

the estimated and actual expenses for the previous

budget period and then the estimated amounts for the

coming period. Each foreman has the incentive to

better the results attained by his department in the

coming period over those of the past. It is possible

to use the competitive spirit of the men and encourage

them, by suitable bonu.ses or rewards, to improve their

departmental efficiency.

Foremen and section heads must realize that the

records and reports sent them from their division head
are based on the time tickets, material receiving slips,

material requisitions, production ordei-s, and other

papers filled in by the men under their supervision.

It is their responsibilitj', therefore, to see that data

placed on the time tickets, orders, and other papers are

correct. This carefulness reacts to give reports which,

when checked by the foremen, are found to reflect

conditions as they existed, and it also makes possible

the calculation of accurate costs which are the basis

of logical selling prices.

Figures used in the actual expense items as com-
piled in the .summary of operations by the comptroller

are often wrong due to incorrect entries on the original

slips. Foremen should realize that they are perform-
ing a very important function when they insist that
all records that originate or are in any way connected
with their departments show actual conditions pi-evail-

ing at the time. They must not permit men to "juggle"
the time consumed on various operations, or else the

wages paid will be just to neither employees nor com-
pany. Spoiled work must be frankly reported so that

the inventory values are kej^t correct. Foremen often

forget their responsibility in the matter of records.

Another advantage of budget analysis by division

or section heads, is that it gives them definite figures

to check against, and a way to compare the relative

efficiency of the departments under their control. With
data on estimated allotments and actual expenditures

to go by, a close check is secured showing how well each

department is measuring up to the standard set for it.

A study of these estimated and actual figures will call

attention to errors in estimating, and over a period

of time will furnish almost exact data on which to base

correct estimates even under varying schedules of

production.

The following are the advantages to be gained by the

use of the budget analysis, which:

1. Forces every executive to think of his work from
a business standpoint and to make such plans for

the future as will fit in with the program of the

management.
2. Enables the division head to understand and be

responsible for all expenditures within his divi-

sion.

3. Enables him to share these responsibilities with the

various department heads by breaking informa-
tion down on a departmental basis.

4. Enables him to check up the operating efficiency of

each department through the knowledge which it

supplies him of the predetermined operating re-

quirements and the actual expenditures for the

budget period.

5. Increases the interest of the entire supervisory

organization of a business and unites their efforts

in a common endeavor to secure greater profits.

(Concluded in this issue.)

A Method of Increasing Storeroom Capacity i
MOST factories take advantage of the entire ver-

tical height from floor to ceiling when laying
out their storerooms. The usual method of getting at

supplies in the upper bins and racks is by means of a

ladder, often of the variety which travels along a track,

or runwaj'.

Where the materials .stored at the top are in almost
as much demand as those on the lower shelves, and
where the ceiling is 14 ft. or more high, a mezzanine
floor is a great convenience and time-saver. To reach
this floor for the stocking or withdrawal of heavier
parts or large quantities of smaller objects, the plant
elevator, which is usually adjacent to the .storeroom,

can be stopped on its trips in either direction. The
installation of a safety gate will prevent accidents.

Such an arrangement is shown in Fig. 1. Trucks
of smaU parts from the production departments or
from the receiving-room are run on the elevator at the
ground floor and wheeled off at the mezzanine plat-

form. Here they are moved to the proper aisle for

removing the material. The aisles are broad enough
to accommodate the trucks so that unloading can be

done directly at the bin Index Number

where the parts are to 658.78 Storage
be stored. Removal of

supplies is, of course.

accomplished with tlic same facility as storing.

Fig. 1 Mezzanine Floor in a Storeboou



Organization of Inspection and Maintenance

III—A Co-ordinated System of Planning-, Routing, Cost Accounting

By FREDERICK A. WAEDROX
Consulting Engineer

THE two previous articles* have outlined the

initial stages necessary to design and make a

commodity. These stages are absolutely essential

whether it be a "one-man shop" or a "thousand-

man shop".

If, however, the divisions previously mentioned were

the only ones, the time would come when they would be

inadequate and would require considerable support.

This support is given by the inspection, accounting,

and maintenance divisions.

With tlie engineering and producing divisions in

full operation there would develop in the producing

division careless and defective work and the lowering

of standards prescribed by tlie engineering division.

In order that the producing division's output maj' be

kept up to standard, the inspection division is formed

so that an absolutely independent viewpoint may be

established as to the character of the work and the

standards maintained. The chief of this division ranks

with the chief of the other divisions and is directly

responsible to the work's manager.

Chief of Inspection Division

The chief of this division must be a man of inherent

mechanical ability, keen perception, and firm in his

decisions. Yet, he must have those humane character-

istics which will enable him to maintain standards of

workmanship and materials without creating dissen-

tion in the ranks. Above all, he must be fair and just

and able to train his assistants to be helpful first, and

critical, second.

This division when properly organized and oper-

ated will prove a most valuable asset as it

will not only be a division of criticisms, but

also construction. WORKS MANAGER
Constructive criticism is vital and essen- I

1 Soc M.\X.\GEMF.XT .\XD ADMINISTRATION",

uarv 1924, p. 30; .Tiid February 1924, p. 173.

Jan-

mSPECTION
DIVISION

tial to any industrial Index Number
organization. It is the 658.562 Inspection

inspection division that 658.5 Production management
has this important fea-

ture under its jurisdiction and control.

This division should be first supplied with all in-

formation required to maintain standards established

by the engineering division which should be system-

atically arranged for daily reference and use.

Gaging and measuring apparatus should be designed

and made by the engineering division and turned over

to the inspection division. The design of these gages
and measuring fixtures should be carefully done with

the view of obtaining the maximum speed of inspec-

tion consistent with accuracy. The organization of

this division is outlined on the chart of Fig. 23 and
covers all the salient i)oint.s required fully to organize

an inspection division. Minor or subdivisions can be

made on this chart to meet the varjing requirements
of different lines of product.

The organization and arrangement of the inspec-

tion division combined with the detail of its various
functions obviously cannot be laid down specifically

to cover all conditions. The question of cost of

handling under the present conditions of labor make
it necessarj- for each manager to carry out such
physical arrangements as will be conducive to the

greatest ultimate economy.
This does not mean that the inspection force should

be cut down to the last notch, unless it is found that

by so doing other elements will not suffer.

The effect of reductions in the inspection force should
be carefully studied and planned against the quality

of work and the resulting facts on a.ssem-

bling and the scrap pile, as well as the wear
and tear on the machinery and the breakage
of tools.

There is nothing that tends more to re-

duce the physical value of a plant than to

allow it to run down from lack of proper

Machine
Operation Assembling Final Materials

Tools and
Gages

Fixtures Machines Plane

Traveling

Inspector

Operation
Inspector

Qualify

Speeds

feeds

Delivery

of Ports

Action

of Groups

Spoilage

Finish

Operation

Testing

Crating

ffaw

Finished

General
Condition

Recommend
Replacement

Compam
with

Standard.'

New
Firtures

Periodical

Inspection

Periodical

Inspection

Belts

General

Order

Fire

Safety

Sanitary

Fio, 23 Outline op Organization or Inspection Division
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inspection and repairs. Oftentimes, apparent earn-

ings for two or three years are found to be deficits

when the condition of a plant and its ability to con-

tinue production are reviewed at the end of this period,

due to the fact that the plant has been neglected and
the showing made was for the jiersonal aggrandize-

ment of the one in charge.

Need of Plant Inspection

Independent inspection and inspection reports are a

means of preventing a condition similar to the above.

Part No.
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It shows the l)asic jirinciples and can be modified in

detail to suit tiie nMiuin-ments of those in I'cspousihle

charge of the work. It sjiould be borne in mind, how-

ever, that too much detailed information is expensive,

and after it passes^a certain point it is top-heavy and

cumi)ersomc, and very little of it is used. There-

fore, in the modilieafion of a form, the following prin-

ciples should be borne in mind:

1. What is the information in this atlditional column

going to cost?

2. Is it absolutely essential?

3. Will it tend to greater efficiency if it is obtained?

4. Is it really information or curiosity that is to be

satisfied t

The chart. Fig. 23, gives in outline the functions

of this division. A form of insfiection ticket is shown
in Fig. 25.

It will be found that if the inspection division is

organized along these lines and its work co-ordinated

with the producing and engineering divisions tiiat

results will be obtained to meet the most sanguine

expectations.

("are should be used, however, in the initial organi-

zation, not to overdo the organizing of the in.spcction

liivision but to begin in a small way and gradually

educate to a point where it is found the greatest

economy results.

It is quite important to influence the mental attitude

of the entire organization to look upon this division

as a "helpful member of the family" rather than a

supercilious critic.

(To he continued in the April issue.)

Identification of Piping Systems by Colors^

FOR a long tiiiie iiiiie lines have been painted in

different colors for the purpose of ready identifica-

tion. Of the various color schemes heretofore devisetl

none has been based upon any definite fundamental

principle, either scientific, psychologic, esthetic, or tra-

ditional. Becau.se the selection of colors has been arbi-

trary and influenced by local conditions not common

to plants in general, and because a comprehensive ex-

tension of such schemes soon involves a mass of detail

which automatically renders them difficult if not im-

practicable, tiie inadvisability of rectmimending any

of them for adoption as a universal code is obvious.

This condition of affairs was fully recognized by the

Sub-Committee on Plan and Scope, which on Novem-

ber 10. 1922, reported as follows:

Identifications. It is olnious that to attempt to outline

a code in wliicli every product liable to be transported would

have its identification, -would result in a system so com-

prehensive that even should the supply of colors and idon-

titication symbols hold out, adoption of it would be auto-

matically rendered inipossilile in those industries which do

not hnve a major fjroup of colors allocated to its products.

It is found, however, upon investigation that any materials

transported in i)ii)es in a plant fall in one of tlie following

classifications:

(a) Safe Products. This represents a majority of the prod-

ucts that are handled through a plant. Those products

may he defined as havin<r no hazard in their handling

an(l no extraordinarily high value, so that a workman
in aiiproachin;: a piping system to make repairs will

run no undue hazard in hreakinir into a i>ipo hearinfr

a safe material, even thoiifrh that material had not

been emptied by previous arrangement.

(h) Kxtra Valuable Material. This niisrht he classified as

a ))art of the safe materials above mentioned, but in-

asmuch as cases came to vour committee's attention

Index Number

658.283 Piping systems.

Safety

• Tcntiitivc Report of .Siil^romniiUoc on Idonliflc.ition liy Color<; pt-o-

jientctl to the main .Soctionnl Coniniittoo on ("oile for Iili-ntillontion of

ripin^c Systems. Snb-Committoe: F. P. IneiiUs. rliairmnn. E. J. Cole.

I. J. Fnirehild. Crosl.y Field. H. .\. Cirdner. M. R. Pnul. .Seotionnl

Conimitlec orKnniiod under the rnlos of the .Viiierican Kntineerinu
Stnndarils Conimilico with The .^meriean Society of Meehanical F.neinecrs
and the National Safety Council as sponsors.

where those products would

have a very high value, it

appeared preferable to

give them a separate major

classification.

(c) Dangerous Materials. These materials are those which

inherently in themselves are hazardous to life or prop-

erty by virtue of being easily flammable or productive

of poisonous gases or are in themselves poisonous.

They include, of course, materials that are known or-

dinarily as fire producers and explosives.

(rf) Protective Materials. Under this class materials which

are piped through plants for the express purposes of

being available to prevent or minimize the hazard of

the dangerous materials above mentioned. Thus, a

plant may have certain special gases which are anti-

dotes to poison fumes, which gases are piped through

their plants for the express purpose of opening or

breaking the pipe in case of danger.

ie) Fire Control E(pupnient. This might properly l>c

called a division of the protective materials just men-

tioned above, though the hazard of fire and the use

of sprinkler systems and other fire fighting equipment

having become so universal, it would appear better to

make it a special major classification.

These five classifications or subdivisions thereof, if neces-

sary, in the opinion of your committee should be each given

a major color, and the various subdivisions that a plant

may need can be obtained by the use of numbers, names,

or the like, painted in white or black upon a background

of the color selected.

The immediate i)robleni of the present sub-com-

mittee, therefore, was to select a set of colors for the.se

five major cla.sses in accordance with some basic prin-

ciple readily understood, ea.sy to remember, capable

of expansion, and fulfilling other requirements as to

Itractical availability, reaily visibility, resistance to

various forms of attack, and iiulieating in some pro-

gressive wav the degree of ilanger or safety.

In any complete color scheme of this sort the natural

basis is the .solar spectrum, and if we arrange the

spectral hues in their natural order in the form of a
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circle, this circle may be divided into five sectors, each

sector or spectral region representing one of our five

major classes and capable of subdivision, where neces-

sary, into a larger number of hues having approxi-

mately similar dominant wave lengths, but distinguish-

able from each other very readily under favorable

illumination.

Prom time immemorial it has been customary to

assign a bright red color to all sorts of fire control

apparatus. In view of the pi-obability that this tradi-

tional habit woidd endanger the wide acceptance of

any code that disregarded it. your sub-committee has
selected the red sector and all bright reds as the start-

ing point, and assigns the position of Class 1 to Fire
Control.

The position of Class 2 falling in the yellow sector

has been assigned to pipes carrying substances that

are highly dangerous to health, life, or property if

allowed to escape. This selection has been made not
only because the yellow quarantine flag warns of some-
thing to be avoided but chiefly because the yellow
region of the spectrum has the highest visibility and
therefore can be seen at the lowest illumination. The
assignment of the other three sectors to the remaining
classes follows in natural order, i. e. : Safe products,

green
;
protective material, blue ; extra valuable mate-

rial, purple.

With regard to dural)ility there seemed at first to

be a general idea tliat the committee should select five

or six indestructible pigments and have paints made
from these only. A little reflection soon shows a posi-

tion of this sort to be untenable, first, because the re-

sistance to attack is limited by the vehicle as well as

by the pigment ; second, there are few substances either

in the inorganic colored pigments or the organic
vehicles that are equally immune to all the various
forms of attack ; and, third, the commercial availability

of the materials from which practical and economical
paints can be made is by no means a negligible factor.

The system as suggested seems to lose sight of some
important facts in economical paint production, facts

which have heretofore taken a paramount position in

the jiainting of iron and steel where the protection

against corrosion has been of equal or greater impor-
tance than the color of the coating.

Black, for instance, has been widely u.sed (not only
because it may be made at a low price, l)ut also becauseit
is i)ractically the only jiaint that will withstand elevated
temperatures without discoloration) ; has a relatively

longer life under direct exposure to sunlight, and in

the form of asphaltic varni.shes is proof against all

acids, alkalies, and sulphide sulphur compounds even in

relatively strong concentrations. It is tiu' ideal paint
for in-essure steam pipes but we have taken the posi-

tion that in most modern plants such pipes are in-

sulated by various kinds of covering mostly white or
nearly so and in general not in need of any kind of
paint. Sucli pipes may still be painted black as pro-

tection against corrosion and the covering is Ijest

marked for identification by the letters, symbols, or
signs suggested by the sub-committee having the matter
in cliarge.

Tiie so-called nirtnllie browns and other tyjies of

red oxide of iron have also been verv largelv used in

low priced anti-corrosive paints. While the reflective

value of the higher qualities of Venetian red is Id per
cent, or better, the darker shades run somewhat lower,

and for this reason we believe the dark browns may be

excluded from the system with less sacrifice than
attends any attempt to retain them.

Aluminum paints also are very useful in many cases

and the Committee on Plan and Scope in Part II, Sec-

tion 7 (b, b) suggests its use for extra valuable ma-
terials, which fall in the purple sector.

Gold bronze powders are of no special value and
may be omitted without economic loss, but if included
for any special reason would fall in the yellow or

dangerous sector.

The use of whites and grays has not been em-
phasized here because in the early conception of the

system the.se achromatic colors were reserved for pipes

containing solid materials not subject to flow, spe-

cifically conduits carrying wires of any sort.

Your sub-committee therefore presents this sj'stem

as having sound claims for preference and recommends
its adoption for the following special reasons

:

1. It is based on definite principles of fundamental
character.

2. It is flexible, readily comprehended, and easily

remembered.
3. It is practically universal in its capacity, being

applicable to almost anj' conceivable conditions

where colored protective coatings of any kind
can be used.

4. The differentiation of individuals of the same major
group may be accomplished sometimes by varia-

tion in the shade of color and at all times bj- the

special markings recommended by the sub-com-
mittee specially appointed for that purpose.

5. It leaves the Sub-Commitee on Classification unham-
pered. Any substance whatever may be assigned

to one of the five major groups according to its

properties or relationship to the other groups.

If it falls naturally at or near the border line

between two adjacent groups it may be assigned

to either of them without material eft'eet on the

system itself.

6. It does not exclude the use of any type of paint or

other suitably colored coating. The selection

of coating comes under the jurisdiction of the

supervising engineer, or person in authority, and
is made to meet the diverse requirements of each
case. All the sy.stem demands is that the domi-
nant hue shall fall unmistakably within one or

tlie other of the five spectral regions, and have a

total reflection value of 19 jier cent or better.

7. It involves nothing impracticable. If in any plant,

the conditions are such that no known colored

coatings will give reasonable service, it is obvious
that no color .system can aiijily to that plant.

The sy.stem itself is independent of such con-

siderations.

8. Its arrangement is such that the Permanent Com-
mittee on Code for Identification of Piping Sys-

tems can make a numl)er of additions and sub-

divisio2is if future exigencies demand them, and
this can be done without anv radical revision.



Methods ofAnalyzing Financial Reports
Capital Requirements and Control—Article Four

By J. 11. BLISS
Controller, Lihhy, McNeill 4' Libby

TllK purpose of the present article is further

to emphasize and illusti'ate practical methods of

analyzing tinancial statements. Even the more

or less limited information generally appearing in

published reports may be analyzed and a wealth of

information developed.

There cannot be any set or rigid method of pre-

senting analyses of financial statements, because each

report will have individual peculiarities, which should

be set forth in the analysis. The general procedure

and the manner of summarizing should, however, be

very clear in mind. Those having occasion to make
frequent analyses of financial reports usually find a

fairly definite form for setting up the statements anil

figuring the ratios a great convenience.

Fig. 1 is an illustration of one form which has

been found useful and effective in analyzing ordinary

financial reports. The figures are filled in for a well-

known automobile manufacturer. A careful study of

the statement will em]ihasize the value of the informa-

tion developed by it. and demonstrate the convenience

of the form. Of course, not all published reports supply

as complete information as did this one, and the

analysis may in some cases be limited. For use in-

ternally within a business, all information woidd be at

hand and very complete statistics could readily be

developed.

The importance should not be overlooked of draw-

ing together, in a comprehensive and conclusive fashion,

the statistics of a business. The difficulty with many
statistical compilations is that they fail thus to draw
together the few all-important relationships and major
points which would be emphasized and presented in

condensed and conclusive shape. Detailed statistics

are, of course, necessary, but provision should be made
for a final summary which will afford the broad view-

point from which all underlying statistics may be most

intelligently used. It will be noted that the form
shown in Fig. 1 eiu]ihasizes all of the im]iortant rela-

tionships and sets forth the broad general trends of the

business.

This form may be used for making various com-

parisons, including:

1. Comparisons of annual reports over a period of

years, setting forth the trends of the affairs of

the business as illustrated by Fig. 1.

2. Com|iaris()n of two years, setting out the clmnges

in a separate column, giving i>articular emphasis

to the ciianges coming about in a fi.scal year.

3. Comparison of monthly statistics throughout the

year, emphasizing the monthly trend of affairs

4. Comparison of the Index Number

current month to 658.14 Financial control

the same month
of the preceding

year, which is valuable, as it states definitely the

progress made compared to the preceding year.

WTiere monthly comparisons are made, it is advisable

to state all ratios and turnovers on a yearly basis, in

order that they may be readily compared to yearly

standards. To present turnovers or ratios of profits

earned on investment on a monthlj- basis in some sta-

tistics, and on a yearly basis in other statistics, would

be verj- confusing to the average business man having

occasion to use such analysis. The great value in

statistics of this character is found in the continuous

and thorough supervision of the business which they

enable. The possibilities in such data will be more

fully appreciated when statistics are developed for

some particular company and reviewed in the light of

and full knowledge of that company's affairs. These

ratios, turnovers, and other relationships point out the

tendencies in the business, the "sore-spots" needing

attention, and in themselves indicate the character of

the corrective action called for.

Reading Changes in Financial Position from the

Reports

To describe the changes in the financial position

of a business shown by its balance sheets in a read-

able and easily undei-standable waj- is one of the most

important duties in interpreting the financial state-

ments of a business. The forms for statements pre-

viously illustrated include the detailed balance sheet,

the condensed comparative balance sheet, and the

analytical balance sheet. As usually prepared, all

except the last named are "cold statements" of finan-

cial position. While the latter shows considerable

analyzed data, it is still a question whether or not the

average reader would draw out of it the salient changes

in financial position, and fully understand them.

In addition there is needed a condensed .statement

of the changes which have taken place in a perioil. pre-

sented in an orderly and logical way, so that the

average reader may grasp the changes in more or less

story fashion. The statement should be, in fact, a

story of the financial changes during a period, pre-

pared in s)ich simple and logical style as to set out

the salient points clearly to anyone unacquainted with

the details of the balance sheet construction and
analvsis. Sucli a statement is usuallv called "a state-

299
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ment of change in financial position," or statement of

"application of funds". One might nnderstand from

this that there is a well-defined form for preparing

such statements. Unfortunately too many accountants

try to state these changes in a more
or less rigid form of application of

funds statement. There should be no

set or rigid foi-m for such a state-

ment; there cannot be a set form if

the sfory is to be properly told, for

the statement of changes in financial

position should be just as individual

as the story which it is prepared to

tell. Such a statement involves the

ability to arrange balance sheets in

such a way as to make their story

interesting, understandable, and use-

ful to the average bu.siness man.
In preparing a statement of change

in financial position the important
points are usually emphasized as if

in answer to the inquiries:

1. What new funds came into the

business during the period and
from what source?

2. How were such funds disposed of

or used in the business?

The answers to these questions

may be read from the comparative
financial reports of the business for

any two years and may be prepared
to cover any period of time. It means
simplj' setting out in orderly and
logical fashion the changes which one
should note from comparative reports.

Illustrations Presented

The remaining sections of this

article illustrate the methods of

analyzing financial reports and set-

ting up statements of change in finan-

cial position. It will be noted that

no effort is made to present these

analyses in a standard form, for each
analj-sis should be as individual as

the changes it records. There are as

many different ways of going about
this task as there are different stories

to tell. The first requirement is to

see the story of these changes in the

financial statement of the business,

and then to write it accordingly.

The illustrations presented are

based on the i)ublished reports of

representative and well-known com-
panies drawn from no\vs])ai)er clip-

pings and manuals. In each instance

the reports are presented in the

manner and style in which they were
published, save that the figures have
been adjusted sufficiently to remove

the identity of the particular companies. However,

all ratios, turnovers, and relationships are actual.

The analyses given are as follows

:
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1. Analysi.s of reports of a nianufacturur of lieuvy

ruacliinery anol equipnio'iit for the years l'J14

and liU'L'. (Fi?. 2.) These reports cover a period

of S years—four war years and four post-war

years. The comparison indicates many changes

that have come about in the business during that

period.

2. A similar analysis of the reports of a specialty

mamifacluring company, also for the years l'.)14

and 1922. (Pig. 6.)
" While the methods of

analyzing are very similar the facts developed

show an interesting contrast to those of the com-

pany given in P^ig. 2.

3. Analysis of the reports of an automobile manu-
facturer for the years 1920, 1921, and 1922.

(Fig. 10.) This illustration is of particular in-

terest, as it shows how truly changing conditions

in a company are reflected in the analj'sis of the
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reports -nould be much more effective if the accounts

were carefully arranged and properly classified and
the change between the two balance sheet dates set

forth in a separate column.

In making an analysis of this report the first task

is to set up these balance sheets in proper form and
compute the changes between the two dates. A re-

statement of the foregoing reports appeai-s in Fig. 3.

Note how readily the changes in financial position

may be read directly from the foregoing report. Note

also how much more information may be read out of the

reports. On the basis of the last statement it is a

simple undertaking to set forth the changes in finan-

cial position in simple and logical form. The changes

to be noted from these reports might conveniently be

summarized along lines shown in Fig. 4.

In addition to analyzing the changes in financial

position, all of the various ratios, turnovers, and other

matters of interest should be developed. This should

be figured from the report in the manner illustrated

FoNDS Added to Working Capital;
1. Surplus Net Profits for 8 years—Period 1914 to

1922 $84,716,000
Deduct Surplus Adjustment, Net 909,000

Total $83,807,000
2. Reserves set aside out of earnings, holding like amount of profits

in liquid form 6,989,000
3. Increase in Amount of Debentures Outstanding 5,305,000
4. Increase in Capital Stock Outstanding 43,770,000

Total $139,871,000

FtTNDS Withdrawn from Working Capital:
1. Dividends Paid n Cash (are 68.3 Per Cent of the Total Surplus

Net Profits above) $57,265,000
2. Increased Investment in Securities 35,042,000
3. Increased Investment in Factory Plant 15,807,000
4. Increased Investment in Real Estate 719,000

Total

Balance—Increase in Net Working Capital

$108,833,000

$31,038,000

1. The Volume of Sales increased from $45,234,000 to
An increase of $54,863,000 or

2. The Surplus Net Profits increased from. .. . $5,644,000 to
An increase of $7,472,000 or

3. And show a wider margin on Sales, from, , 12.5 Per Cent to
4. And a larger return on Net Worth, from. . 9.5 Per Cent to
5. But the larger return on Net Worth is due

the wider margin earned on sales.
6. For the total capital emploj-ed increased

from $69,209,000 to
An increase of $101,576,000 or
Which is a larger proportionate increase
than shown in sales, and results in

—

7. Aslowerturnover of total capital used $0.65 to
Sales per dollar of total capital employed
due very largely to

—

8. A slower turnover of Inventories, which
dropped from $3.00 to

9. But this was partly oflfset by better turnover
of Accounts Receivable $4.75 to

10. Andbetterturnover on Plant Investment, . $2.91 lo

$100,097,000
121 Per Cent
$13,116,000

132 Per Cent
13.1 Per Cent
10.2 Per Cent

$170,785,000
147 Per Cent

$0.59

$2.27

$5.70
$3.20

FlO. 5 SUMMAET OF IMPORTANT CHANGES IN RATIOS, TURN-
OVERS, AND Relationships Shown bt Reports of a Manu-

facturer OF Heavy Machinery
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counts due from other companies are assumed to be

current as.sets, tliouy:h they mifirht be cither current or

fixed. Accounts tluo to other companies are likewise

a.ssumed to be current liabilities.

As in Fig. 6, to make an analysis of this report,

if is fir.st necessary to set up the l)alance sheets in proper
form and show the chanfres between the two dates.

Compare the rearranged and revised statement in Fig.

7 witii the publisiied form or report of Fig. 6, and note

liow much more information may be obtained from it.

From the rejiort, Fig. 7, showing the changes in

assets and liabilities between the two dates it is a

simple matter to .set up a statement summarizing these

changes in logical order.

It will be appreciated that if complete final reports

are at hand a more thorough and detailed analysis

of change in financial position would be possible. The
following will serve to show that even ordinary pub-
lished financial statements may be analyzed in such a

manner as to emphasize the more important changes in

financial position occurring in a period. (See Fig. 8.)

Further analysis of changes in ratios and turnovers
may be made as described in detail in the preceding
article.^ It will serve our purpose to illustrate here,

only the summarization of these changes. Some in-

2 See Management ajo) Administration, Jan. 1924. p.
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the first step -would be to set up comparative balance

sheets and income statements in proper form and with

analyzed data along the lines indicated by previous

forms. The changes in financial position occurring

between the close of 1920 and 1922 are summarized in

the statement shown in Fig. 11.

It will be noted that the dividends paid out during

the two years were more than double the amount of

surplus net profits of the period. The net working

capital, however, shows an increase due to an increase

in the amount of bonds outstanding. Prom the state-

ment of working capital position the ratio is greatly



Production Control in a Small Or^'anization

II—IVotitaljle Methods for the Small Factory

By GEOFFRKY C BROWN
Chief Engineer, Jacquet Eahn, Inc.

I
N ii(iii|>iiii': start methods to the management of a

small iiidustry. a proper sense of perspeetive must

be maintained as to the magnitude and speeifie re-

ipiircments of the plant under consideration, for there

is no sueli thing as a stereotyped set of planning

methods. It is important that this be emphasized in

a consideration of the small plant, because the factory

jdanning department, as hitherto conceived, has been

sketched in terms of the large organization, and has

related to plants with personnels of more than 500,

the high limit of our small factory range. The picture

must therefore be redrawn, as it were, to represent

the application of staff characteristics in a miniature

and much concentrated waj'.

Before devising methods for the control of produc-

ti<m in a small factory, as in a plant of any size, a

preliminary diagnosis of the situation is necessary.

The character of the industry, whether continuous

process, intermittent process, or a combination of both,

must be considered. Local conditions which bear on

the storage aiul routing of material must bo investi-

gated, and it may be necessary as an initial step to

re-locate or concentrate storerooms, machines, or work

benches to secure straight-line-routing with a minimum
of retrogression. It may be desirable, at the outset,

to weed out a certain amount of idle or obsolete equip-

ment, whicii serves no purpose or has outlived its use-

fulness. An efficient trucking system is very neces-

sary. An elevating jdatform truck iised with movable

floats will, in some cases, be found most suitable ; while

a different set of conditions may demand a truck of

special design such as is necessary for the safe move-

ment of glass or other fragile material. With proper

provision made for these and other features of a gen-

eral character, attention can be directed to the more

specific (piestions of timekeeping, stores control, sched-

uling, and cost finding.

To Increase Production and Reduce Costs

It might be well, at this point, to lay stress on the

platitude th.at the ultimate aim of a set of planning

methods is to surround manufacture with advantages

that will react in such a way as to increase unit pro-

ductivity and reduce unit cost. No method is worthy

of consideration if it does not tend clearly in these

directions. Advance estimates of probable .savings from

a new method must be made with careful judgment,

and must lie uneolored by any mere prejudice in favor

of the method.
The writer lias seen many jilans prepared, palpably,

with "the wish father to the thought," and in which

the economies are set Index Number

forth could be much dis- 658.16 Organization

counted, and sometimes

entirely discounted.

These mythical savings recall one of Irvin S. Cobb's

"favorite" stories, of a di.stingui.shed Japanese visitor

who was being shown about New York by a city official.

The pair boarded a northbound subway train at Brook-

lyn Bridge and during the trip to Grand Central

changed twice to other trains. On reaching their desti-

nation, they sat down for half-an-hour to await the

arrival of a police official wlio was to accompany them

during the remainder of the tour. The Jap. who
was .small of stature, and who had been considerably

jostled on the crowded subway platforms, wore a

puzzled expression on his face. "Could we not have

arrived on the first train, without changing?" he pres-

ently asked. "Certainly," was the reply, "but by

changing trains we saved four minutes." The Jap

I)ondered again, and then gravely inquired, "And now
what are you going to do with the four minutes?"

Need of Simplicity and Concentration

As we approach the actual details of planning, let

it again be emphasized that we are dealing with a

small factory, and that simplicity of detail and a wise

concentration of functions, are of first importance.

The methods ' set forth in this article, and the forms

reproduced, have, unless otherwise specified, been de-

veloped during the past two years, and are now in

actual use by the Jacques Kahn Mirror Company in

their New York plant. This concern, after a very

bad depression year in 1921. during which heavy loss

was sustained, realized the need of a better type of

management than that which had served during the

previous 35 years. They engaged competent ind>is-

trial counsel, forthwith, and undertook a complete re-

organization of the plant, during the process of which,

full advantage was taken of all that seemed applicable

in what is termed modern scientific management. The

measure of success attained h]i virtue of the new meth-

ods can best be expressed by the simple statement that

dirrcthi through their use, unit manufaeturinfj cost

hax been reduced 21.^ per cent—equivalent to a gross

annual saving of $25,000, now actually appearing on

the general books of the company. In addition to these

directl.v measurable economies, a system of manage-

ment control has replaced old and inadequate methods

> See articles in Mannflrmrnt Enpinrrring and MaKAOEMBNT
AND .\DMIN'ISTRATIOV, for IPCS,
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that were, at best, both haphazard and inefficient. And
as the plant in question employs a total personnel of

just under 100, it can be regarded as a reasonably

typical "small factory".

In the opening article- on "Organization," a suit-

able adaptation of planning functions to the needs of

a small plant was discussed in some detail. A sub-

stantially similar arrangement is reproduced in Fig.

5, an organization chart which shows the planning de-

department of a typical small factory. It will be

observed that the production supervisor has reporting

to him

:

1. A material clerk or chief storekeeper who records on

stores ledger cards all purchases, issues, and

balances of raw material and supplies.

2. A factori) clerk responsible for the distribution of

job-cards to workmen at the beginning of the day,

and for their collection at the close of the day.

The factory clerk acts also as an order tracer,

and must ascertain and record the daily status

of orders as they pass through manufacture. He
keeps a record of supplies issued to each manu-
facturing department, and must report these

issues daily to the chief storeskeeper, or material

clerk, so that the stores-ledger cards covering

.supplies may be properly balanced.

3. A schedule and time clerk who schedules orders in

advance through the necessary manufacturing

operations, and who, also, on receiving from the

factory clerk the day's production or job cards,

converts the time spent on each order into dollars

of direct labor and manufacturing expense, enter-

ing these amounts in their proper columns on the

cards. The scheduling clerk also plots and keeps

up to date the various Gantt charts used in the

control of production.

4. A cost clerk who keeps a file of cost sheets, one for

each order entering the factory. The cost clerk

receives the daily production or job cards from
the schedule and time clerk, and transfers the

labor and expense amounts for each order to

the corresponding cost sheets. He must also re-

ceive from the material clerk the value of the raw
material issued on each order, entering these

amounts also on the cost .sheets. At the end of the

month the cost clerk summarizes the detailed costs

as they appear on the sheets, into totals for each

manufacturing order, and enters the proper sum-
marjes at the right-hand side of each sheet. The
cost clerk also assists the production supervisor

in totaling all the cost sheet summaries, and in

preparing therefrom the monthly Profit and Loss

statement, and the monthly Cost Analysis of com-
pleted orders. In a general way the cost clerk,

in addition to maintaining the detailed cost

sheets, assists in the statistical closing of the

factory month.
5. A time study observer and draftsman. Tlio time-

study man records stop-watch ob.servations on
manufacturing ojierations, checks up speeds and

feeds of mechanical equipment, compiles stand-

ard output figures, computes piece-work and
bonus rates, assigns tasks, and develops standard

practice instruction cards.

The drafting function is optional and its inclu-

sion will be governed very largely by the frequency

with which changes are made in design of the

product or to mechanical equipment. There are,

however, few industries within our small fac-

tory range that will not, under efficient manage-
ment, make very profitable use of a draftsman's

time. Suitable provision for this function can

be made by engaging a time-study observer who
can draft, and who will thus he equipped to

divide his time between his time-study activities

and the drawing board.

The utility and details of these functions will be

developed in the progress of this and of subsequent

articles. It will be noted that, in a concentrated waj',

practically all the fundamentals of modern produc-

tion planning are included.
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facturin-? eciuipment ; must be able to prepare and

interpret graphical representations; and must be fairly

well-read in the latest developments of scientific man-

agement. These prerequisites on examination are found

to demand the engineering point of view, and a prepa-

ration similar to that of the trained engineer.

He should also be endowed with the results of a

few years of practical experience, preferably in other

factories. Such an experience develops a maturity of

judgment that will temper, in a salutary way, the sub-

sequent use of knowledge purely theoretical or tech-

nical in character. An early experience as a machine

operator or at the work bench is an invaluable asset

in that it later gives him a sympathetic understanding

of the workman's viewpoint.

In addition to these definable (lualification.s, he

should po.ssess a keen imaginative sense, and the ability

(piickly to formulate new ideas, ilany of his answers

must be, perforce, "snatched out of the atmosphere,"

and he needs to be something of an adept in devising

successful ways and means. This demands resource-

fulness and a ready imagination.

Summarizing, then, the desirable qualifications for a

"chief of staff" in the small factory, we find that he

should be po.sse.s-sed of: (a) a quick imagination; (b)

an engineering training; (c) a few years of prac-

tical experience gained preferably in other factories.

And to these three may be added an indispensable

fourtli. (i\) ability to work hard with a minimum of

direction, the invariable test of a competent executive.

An efficient time-keeping sj-stem, if it is fulfilling
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This card serves simultaneously as a time ami attendance
record, a production and cost record, and a workman's per-

formance record.

its purpose, should record simply, accurately, and in

terms of a single working period—usually a day—the

following facts in ccmucction with the working force.

1. Who were present and who were absent?

2. Who were punctual and who were late?

3. What each workman did during the working period?

4. How much time was actually spent on each manu-
facturing order, job or a.ssigned task?

•1. The amount of remuneration that each workman
earned, expressed not only as a total for the en-

tire working period, but also, as far as prac-

ticable, in terms of each of tiic various jobs that

together made up the period.

These facts obviously will not be obtained by any

crude method such as an attempt to enter workmen's

time in a time-book or in a note-book. Tiieir accurate

record demands, rather, a well worked-out time-keep-

ing system assisted by some one of the excellent time-

recording installations which can be secured com-

mercially. A modern and thoroughly adequate equip-

ment consists usually of a master clock installed at

some central point and connected electrically with a

sufficient number of time stamps, one or more of the

latter being conveniently placed in each manufactur-

ing department. This equipment of master clock and

time stamp gains constantly in popularity and can

be featured as particularly applicable to the require-

ments of small plants. The time stamps are. as a rule,

simple to operate and of durable construction, while

the electrical control renders the entire system auto-

matic, little attention being neces.sary, other than a

periodic renewal of batteries.

The clerical details of timekeeping in small plants

can often be minimized by having each workman regis-

ter his own time, this applying not only to "whistle"

time, but also to the time spent on each manufacturing

order or assigned task throughout the day. The writer

finds this method sound, excepting, of course, in-

stances where a workman, through illiteracy, cannot

read his card. In these cases, a foreman, gang-boss,

or factorv- clerk must register for him. Many plants

have a rule that no employee is to be engaged who
cannot read and write English, a regulation which, if

adhered to. effectually eliminates the exceptional con-

dition referred to.

A typical form of time-card, well adapted to the

needs of a small plant, is reproduced in Fig. 6. This

form known as a "Production Card." serves the double

liurpose of a daily time record and a daily produc-

tion or job card. Spaces at the top of the card are

l)rovided for the workman's "Xame. " "Department."
"Date." and "Rate". Vertical columns appear under

the captions "ilachine Number." "Order Number."
"Pieces Finished." '"Time Started." "Time Fin-

ished." "Hours." "Wages."' and "Expense"'.

This production card functions very simply as fol-

lows. Each afternoon, the factorj* clerk counts out a

sufficient number of Idank cards to provide for all

the workmen on the following day. entering at the

top of each card the workman's name, department

number, and tomorrow's date. Shortly before closing

time he gives to each department foreman, or gang
boss, his cards for the next day. These cards are then

either hung on hooks or placed in convenient racks

in readiness for the following morning. As the work-

men arrive, each man takes his card from the hooks

or from the rack, and carrying it to the time stamp,

registers in the "Time Started" column. Thereafter

through the day. when he start.s or finishes a job he

carries his card to the stamp and registers in a similar

manner. Any cards that remain after the morning
whistle has blown, are removed and taken to the fac-

tory office, to which a late workman must come and
explain his tardiness before receiving his card, which
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has already been rubber-stamped with the word

"Late". The cards that still remain represent the

absentees, and are so stamped.

The factory clerk also removes from the hooks or

rack, all production cards for the day previous, and

subtracting time started from time finished, enters

the difference in the "Hours" column. Before noon,

he brings the cards to the planning office, and gives

them to the schedule and time clerk, who quickly

extends the labor and expense amounts in readiness

for the cost clerk. Cards stamped '

' late " or " absent
'

'

are turned over to the pa.y-roll clerk, who uses them

as a guide in entering the daily pay-roll.

The important advantages to a small factory organi-

zation, of a time card similar to that reproduced in

Fig. 6, are as follows

:

1. It is simple and readily comprehensible to the work-

men who use it.

2. It provides simultaneously: a time and attendance

record ; a production and cost record ; and a

workmen's performance record.

3. It can be used with equal facility and without the

necessity for additional factory forms, to record

the time, output, and earnings of workmen em-

ployed on the day work, piece work or bonus

bases.

Stores Control

The efficiency of management in any plant can be

measured to a considerable degree by the exactne.ss

and economy with which raw materials and supplies

are purchased, stored, i.ssued, and moved to their points

of ultimate use. One of H. L. Gantt's frequently

quoted statements deals tersely with this phase of

management, as follows :

'

' Two-thirds of all the gain

possible through the most efficient management can

be realized by having all the material ready ivlien you

want it, where you want it, and in the condition you

want it". To attain these characteristics it is neces-

sary, first, to know the exact quantities of raw mate-

rials or supplies that arc on hand at any given time.

It is necessary then to know how much of each article

must be ordered so as to maintain, at all times, a

minimum balance sufficient to provide for an impend-

ing maximum requirement. Adequate facilities for

storing and transporting material throughout the plant

must next be in evidence. It is necessary, finally, that

every stage in the foregoing cycle be clearly and ac-

curately recorded.

The volume of turnover in a large factory renders

it imperative that a fairly adequate system of stores

control be maintained, if manufacture is to be con-

ducted at all. In the small plant with its relatively

smaller turnover and closer personal factor, this need

seems less obvious, as a result of which many small

organizations are found with loose and unsystematic

methods of storeskeeping. In many others, stores con-

trol, in any worthy sense, is virtually non-existent. It

it quite common, in the latter class, to find workmen
helping themselves indiscriminately to raw material,

supplies, or even valuable tools, witlmiit the faintest

attempt to record the witli<lr;i\val. When the stock

runs low, a fresh supply is cheerfully laid in, without

any apparent curiosity as to how much of the previous

lot was spoiled, wasted, or, as it occasionally happens,

stolen.

Passing quickly to a consideration of the elements

that should distinguish an efficient "small factory"

stores system, it will be found that these are identical

with similar features in large plants—modified and

concentrated, however, to meet the reduced require-
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Fig. 7 Stores Inventory Card

Used as a perpetual record of receipts and issues of both raw-

material aud supplies.

ments of the smaller organizations. These elements

are about as follows:

1. A perpetual stores inventory, preferably maintained

on visible cards, showing daily receipts, issues,

and balances on hand of all raw material and

supplies. Inventory cards should express all

balances in terms of both quantity and value,

and should show the minimum quantity level or

"order point" for each variety of material.

2. A sufficient number of conveniently located store-

rooms for the proper housing of raw material and

supplies, and from which materials are issued

oiili/ upon receipt by the storeskeeper of properly

authorized re(iuisitions. These requisitions, or a

statement deduced therefrom, should ultimately

be forwarded to the planning office, so that the

material clerk may balance the stores inventory

cards, and the cost clerk make the proper mate-

rial entries on the monthly cost sheets.

3. A sj^stem of recording the quantity and value of

material replacements, necessitated either through

a previous issue of defective material, or through

material spoiled in manufacture.

4. A system of recording the quantities and cor-

responding values of salvaged material and by-

products.

In adai)ting these features to the small factory, care

should be taken to economize, as far as possible,

on details. This can best be furthered by making

use of the smallest possible number of stationery

forms and by securing the maximum degree of utility

from each.

Stores Inventory cards, one of which appears in Fig.

7, can be maintained in visible filing cabinets or in
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drawers, the same type of card serving for either

raw material or sui)i)lies. By sending an advance

copy of the Manufacturing Order Sheet, Fig. 8, to

the factory storcskccper, the necessity for a special

requisition form is removed. As the storeskeeper issues

the material, he checks otf the corresponding items

on his advance order sheet, returning each day's ac-

ciiiiuihition of tiiese to the planning office, whereupon

tile stores inventory cards and the iiioiitlily cost sheets

are properly j)ostcd witii tiic material amounts ciiarge-

able to each shop order.

A simple requisition blank, made up in pads, can

be used to record the issuance of supplies, a rule

being enforced tluit no article, however small or inex-

pensive, be given out other than on one of these

requisitions. Each day's accumulation of supply

rcipiisitions should be sent to the planning office so

that the sujiply inventory cards can be jirojicrly en-

tered and kept up to date.

Defective material, or material spoiled in manufac-

ture, is best reported on a form similar to Fig. 9,

known as a "Rejilace Ticket". One of these forms

shouKl be made out l)y an inspector or by the factory

clerk when defective material has been received from

the storeroom, or when material has been damaged in

process. This form will be recognized by the stores-

keeper as authority for replacing the material in

question. The rei)lace ticket may then be forwarded

by him to the planning office where it will be sub-

jected to analysis, responsibility placed and steps taken

to guard, if possible, against a reappearance of the

factor tliat necessitated the replacement. The month's

accumulation of replace tickets may also l)e profitably

utilized by the planning office for compiling a state-

ment showing by departments, the monthly expense

due to defective material and scrap.

An efficient st<n-es system may thus be attained

in the majority of small plants by the proper function-

ing of four comparatively simple forms.

1. A Stores Inventory Card (Fig. 7), one type of

card to serve as an inventory record for both

raw materials and supjilics.

2. .1 Manufiirhiring Order Sheet (Fig. 8), which isalso

a bill of material and a raw material requi.sition.

3. .1 Requisition Form to be used when is.suing

supplies.

4. ^1 "Replace" or Salvacje Ticket (Fig. 9), record-

ing the details of necessary reiilacement.s due to

defective material or materials spoiled during

manufacture.

By making each form serve a maximum number
of functions, in the manner described, a degree of sim-

l)licity and an economy of detail compatible with the
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or by letter, that
—'

' Your order will be shipped on Sat-

urday, if we have to hold up every job in the fac-

tor}^ in order to finish it." The order in question is

probably a week overdue, the original promise of deliv-

ery having been made without any allowance for the

volume of work already ahead of the factory. It is

precisely these situations and the welter of confusion

caused thereby, that scheduling systems are particu-

larly designed to obviate.

No other element of planning, with the possible

exception of cost-finding, has as general an eifect

throughout all departments of an industry as has

this one of advance scheduling. Its application in-

volves first, the sales department, because when sched-

ules are observed, no promise of delivery can be made
without intelligent reference to, and allowance for, the

planned work already ahead. The factory, from stock-

room to final inspection, conforms to the requirements

of successive schedules, each of these becoming for

the time being the guiding spirit of all concerned.

And when this orderly dispatching of work replaces

methods under which work was not planned at all,

the gain is great from every standpoint. Loss of

business, through broken promises to customers, is

reduced to a minimum. Manufacturing costs are

lower throiigh the elimination of expensive interrup-

tions in the orderly progress of work. There is a

noticeable improvement in the appearance of factory

floors, due to the orderly movement and piling of

definite amounts of material in accordance with a pre-

conceived plan. In a general way, the advantages

are those that invariably follow the substitution of

good order and a definite control, for disorder and an

absence of control.

Conditions in the Jacques Kahn plant, prior to its

reorganization, were described as follows.^

No attempt had ever been made to schedule order.s sys-

tematically throufrh manufacture. The sales department,

without any knowledge as to conditions in the factory, made
definite promises of delivery to customers. The factory, with

only a vague knowledge as to the capacity of its various

operations, received each day a sheaf of order sheets, with

little or no information as to wliich of these had priority

over the others. The word "Rush" written indiscriminately

on practically all the order sheets, indicated a desire on the

part of the sales office for super-activity in the factory. The
result of this lack of co-ordination was manifest, on the

one hand, in a constant state of congestion and discomfort

in the factory, and, on the other hand, in much annoyance,

extra cost and loss of business through broken promises

to customers.

In developing the details of a scheduling system
calculated to relieve this unsatisfactory state of affairs,

the following recommendations were featured. These
are reproduced exactly as originally submitted to the

Kahn directorate:

1. A month will, in future, be divided into four periods,

these to be symbolized as A. B, C. and D.
2. Orders will be promised for completion within one

of these period.s, not by dates, as at present.

3. The schedule clerk will be supplied with copies

3 See Management Engineering for if.-iy, 102.3, p. 307.

or order sheets (Fig. 8). On these sheets, in the

proper scheduling column, he will enter the

"period" that raw material (glass) will be sent

from stockroom to factory, and the "period" or

"periods" that it will be placed in work in the

various departments.

4. The storeskeeper must send glass to the factory

only as directed by the schedule clerk.

5. The regular schedule, when established, must be

observed, and the regular progress of orders

through the factory must not be interfered with.

6. Provision will be made for rii.sh orders, but only

when these are reduced to a minimum.

A scheduling sj'stem adequate for the needs of a

continuous process industry—that is, an industry in

which materials pass in a continuous stream through

a succession of operations—may be formulated along

these lines. The mirror industry is a simple example

of this general class. Plates of glass enter the factory

and are cut to size and to pattern. They are next

polished and perhaps have their edges beveled. They
are finally transformed into mirrors by the chemical

process known as "silvering". When manufacture is

more complicated, as in most metal working plants,

where a continuous flow of different parts converge

upon a final assembly, additional details will probably

be necessarj-. With proper adaptation, the foi-egoing

features can be regarded as applying to the majority

of continuous process industries, large and small alike.

The planning of work through a factory presup-

poses the existence of standard outputs or capacities

that maj- be reasonably expected from each manufac-

turing operation. The preparation of such standards

iisually involves time-study and will be discussed in

a subsequent article dealing with that pha.se of man-
agement. It might be mentioned, however, that these

standards provide the bases for each successive schedule

and are constantly referred to by the schedule clerk.

A scheduling system, to be effective, demands that

reliable information as to the daily amounts of work
ahead of the various manufacturing operations, and
as to the daily outputs from them, be constantly avail-

able. There are no better media for the clear presen-

tation of this information, than the straight-line charts

devised by H. L. Gantt.

Charts of this type are used extensively in our

work, but lack of space prevents their reproduction

here. Among the mo.st important are the load chart,

which shows the daily volume of work ahead of the

manufacturing departments or groups of machines,

and the daily and monthly departmental summaries
of output and idleness.

Emphasis .should be placed on the importance of a

properly located planning office. The various func-

tions—stores control, scheduling, cost finding and time

study—if properly co-ordinated, are complementary
and mutually interdependent. They should, therefore,

be grouped together in one office, and if possible, be

conveniently located with relation to the sales depart-

ment from which promises of delivery are made to

customers. This advantageous arrangement is usually

feasible in a small factory.

(To he continued in the April issue.)



Factory Pay-roll Control in the Shirt Industry

By MICHAEL L. SIEGEL

Factory Pay-roll Auditor, S. Lieiovitz 4" Sons, Inc.

IN
large-scale shirt manufacture the operating divi-

sions are usually scattered about in towns and
small cities. One reason for this condition is the

desirability of tap]iing eomnuinities which offer a gen-

erous suitjily of women workers, having the double

advantage, from the manufacturer's viewpoint,, of

adaptability to the work required and willingness to

operate at a reasonable wage rate.

There are other reasons. For example, some com-
munities are willing to erect buildings in order to

induce manufacturers to locate with them. Others

oflFer exceptionally low rentals. The savings effected

are, of course, too important to be disregarded by dis-

cerning manufacturers. Nevertheless the fact remains

that many of these "wayside plants'' have operated at

a loss, rather than proving profitable ventures.

One of the chief difficulties in the operation of these

isolated plants has been the handling of funds for the

payment of the operatives. In oi-der to make clear just

win- this is so, it will be necessary to glance for a

moment at the evolution of the very necessary and im-

portant article of apparel known as the shirt.

The Problem of Timekeeping

The sack-like affair of the old days, with its shape-

less sleeves, was generally made entire by a single

operator. But the finished negligee or dress-.shirt of

today involves 30 different operations in the sewing
alone, and each one is performed by a different worker.

This advancement, while resulting in finer workman-
ship, has made the problem of timekeeping far more
difficult.

There are further complications of a personal nature
in the isolated shirt factory. In organizing such units

the usual procedure is for the manufacturer to engage
an experienced shirt man or woman to act as plant

manager. These people are generally well known in

the community, and the operatives working under them
are their friends and neighbors.

Thus the iilant manager is in the position of having
groups of his friends on his pay-roll. Generally he

is ignorant of good accotinting methods. In the smaller

plants, with a maximum of about 25 operatives, no
clerical help is engaged. The same is true in many
of the larger plant.s, where local conditions are un-

favorable for the securing of competent clerical a.ssist-

anee, and the procuring of help from a larger city is

out of the question.

These are some of the problems which have had to be

met in the organization with which the writer is con-

nected. The branch factories are widely separated and
the pay-roll expenditures run well intn six figures. In

view of the difficulties

indicated above, we have

tried to concentrate on

the following objectives

:

Index Number

658.9:687.211 Shirt factory

management

658.3234 Pay-roll control

1.

3.

To secure a dollar-for-dollar return on labor at each

operating point.

To operate each factory at minimum expense.

To maintain proper morale at all plants, destroying

all favoritism and pay-roll padding.

Accounting Method

We have created a department designated as the

pay-roll analysis division. This division functions in-

dependently of the general accounting department, but

furnishes control figures to the company's auditor.

A complete set of forms and books has been devised

and installed, a staff of three clerks comprising the

personnel of the office. These are a chief clerk, an
assistant clerk, and a comptometer operator. The forms
in use at the main office are as follows

:

1. Pay-roll cards or coupons. (See Fig. 1).

2. Master sheet or working schedule. (See Fig. 2).

3. Recapitulation sheet. (See Fig. 3).

4. Plant ledger or work-in-process record. (See

Fig. 4).

5. Voucher receipt. (See Fig. 5).

6. Operators' pay-roll sheets.

The forms in use at the branch factories are

:

1. Pay-roll cards or coupons.

2. blaster sheets or working schedule.

3. Operators' pay-roll sheets.

The paj'-rolls of the organization are subdivided into

cutting department, sewing department, and press-

ing department pay-rolls. The cutting and pressing

department operators are hired on a weekly basis.

These pay-rolls are made out at the branch factories.

The time-in and time-out as shown on the time cards,

recorded on standard time clocks, are recheckcd. All

operators in the sewing department are hired on a

piece-work basis, and a careful analysis of their work
and payments is made.

Forms and Their Uses

The pay-roll card or coupon is made of Manila card

stock with eight spaces, separated by perforations

This card is completely filled out at the branch fac-

311
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tory by the factory manager or his assistant. It con-

tains the following information : name of operation

;

ticket number ; style number ; operator number ; bundle

number; and the price for each operation. These

items are all printed except the operator's name, the

quantity and the price, which are tilled in by the fac-

tory manager. These cards show the amount paid

against style or ticket, and check the actual perform-

ance of the work. They are the posting medium for

the master sheets or sewing schedule.

The master sheet is a control against every sewing

operation. A copy of this sheet is kept in the fac-

tory and also one at the main office for every work
ticket issued. This sheet furnishes a safeguard against

overpa3'ments, excess amounts being easily discernible.

Herein are posted all amounts paid against work in

process, and the summary in the corner of the sheet

is an exact copy of tlie data on record in the plant

ledgers. The reason for keeping two records is that

the master sheet is filed away after the completion

of all sewing operations, while the plant or work-in-

process ledger is kept intact for one j'ear.

Factory At. ^^^^,..2Zy

No / .y..... Ni

Week 'e.-a^xn^.^f^J-e

Operation — J
ONE OPERATION ONLY ON

REQUIRES A



March, 1924 ^Management and Administration 313

3 .

u .2 .



314 Management and Administration Vol. 7. No. 3



Maix-li, 1924 Management and Administration 315

Any factory whioli trios to i)ut over a special price for

the work of any favored operator is immediately

detected.

Keopin;; the work down to estimated cost is, of

course, one of the main objects of tiiis system. Thus,

in postiuf? to the master sheets, it is customary to fill

in tiie price first and then start posting, as it gives

a better safeguard on prices. The tendency of fac-

tory managers to pay certain operators too much has

to be constantly watched.

In posting pay-roll cards or coupons, the card is

first compared as to correctness of price; then each

card is posted to the corresponding bundle column

on tiie master sheet. Here, for exam])le, is Ticket 8009.

There are 120 doz. in this job, the material having been

cut in bundles of 12 doz. shirts to a bundle. Opera-

tor No. 5, a sleeving operator, has completed 48 doz.

sleeves, the assignment covering bundles 1-4. While
this worlv is in process, the account with sleeving

bundles 1-4. is closed, and no more money may be paid

out for this work. The same method is followed

throughout for every operation. When the work is

completed, each column is filled in to show that the

work has been paid for. Under this method, paying

twice for tlie same operation is impossible. Siiould a

factory report for work ah'cady recorded as paid,

payment thereon is refused, the master sheet serving

as evidence that the work has been paid for.

If time permits, the paycards are analyzed before the

check is sent from the home office to the branch fac-

torj'. But wiien the check is sent before the analysis

is completed, and an overpajonent is discovered, a de-

duction is made fi-om the next wage payment of the

operator concerned.

When errors arc discovered, the factory manager is

notified by a letter from the chief clerk of the pay-

roll analysis division, who keeps a special file for

such correspondence. Many of the factories have not

had to receive such letters, registering a full 100 per

cent of el^ciency since the new system was set up.

When a factory falls down badly on the standard set

for it, a member of Ijie home office staff makes a special

visit to the plant, offers suggestions, and generally

succeeds in straightening out the situation. Also,

letters embodying suggestions are sent to all the plants

from time to time. The home office staff co-operates in

everj' possible way with the factory managers, and as

a result the work generally runs along very smoothly.

The new system has undoubtedly secured for the

company a higher grade of work at a considerable

money saving. It safeguards the pay-roll and pre-

vents leaks. Under the former plan all that was re-

quired was a record of the piece work of each oper-

ator, made on one card by the factory manager, who
was a sort of factotum—manager, machinist, instructor,

and clerk, all in one. lie was not by training or dis-

position a bookkeeper. II is writing was generally care-

less and illegible.

T'nder the new system, the manager puts a few
written figures on a printed form. lie is thus re-

leased from a large amount of clerical work and can
devote his time and energies to his real job, which is

to oversee the work of the factory and produce a high

standard of operating efficiency.

Finally, the ease with which the system may be oper-

ated seems to indicate that it might easily be adapted
not only to other branches of needle industry, but to

many iinallied forms of manufacture as well.

Co-ordinating Purchasing and Production

WHEN there is a shortage of the right kind of

materials, the production department is the one
in an industrial plant which feels it most. Tlie average

purchasing department is too far removed from the

workshop where intricacies of manufacturing have to

be adjusted instantaneously. The ordinary jiurehasing

department looks upon purchasing not so much as a

production proposition, but more as a commercial
proposition. This difference in viewpoint is natural

so long as the separation of purchasing and produc-
tion continues. We get better results when the routine

of jiurcliase jilanning and expediting are closely co-

ordinated with the in-oduction planning department.
The purciiasing agent himself is then set free for the

commercial function of actual buying of materials.

Suppose trouble is experienced in jirocessing steel

for one part, so that it appears that the part cannot
be manufactured to schedule. The materials man
learns about the condition at once. He cancels or
suspends any additional orders for these parts until

the defect is remedied. But that is not all. He knows
instantly that the .sehedides will have to be cut down
on other parts which are to be assembled with the de-

ficient one, so as not to make more of them than can

Index Number
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be assembled imme-
diately. Therefore, with-

out being told, he begins

to choke down the

orders for more raw material for these various parts.

When an important machine breaks down, or when
anything happens in the shop, the material man knows
of it immediately and reacts to the vendor through
requests for extra speed, or cancellations, or minor
rearrangements in schedule. The stock chasers con-
sider it as much their duty to report to the purcha.se

planner changes in production or in schedule as to

report to their own chief. It would be a heinous crime
for an individual .stock chaser to let a change in pro-

duction escape the notice of tlie materials man. This
intimate hourly knowledge is valuable in many ways.
The immediacy of control of materials in our par-

ticular jilant is shown by the fact that when the price

slump hit our market after what was calle<l the buyers'
strike, we did not have much more material than we
could use or than our treasurer wanted to carry
financially. Yet our purchases were choked down
from one month to the next month nearly 50 per
cent, and in the following month were choked down
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another 50 per cent. This saved us large losses from
having excess stock on hand, or on contract, for which

we would be financially responsible. This was espe-

cially important in a time when money was tight.

It continued to be important when the market was
declining from day to day. It was to our advantage

to be able to purchase .small amounts exactly suited

to a brief period of production. And it continued to

be important in the period of jumpy markets and
small orders for quick delivery. We are glad that

we have our materials under a sensitive and instan-

taneous control extending back into the vendors'

factories.

Knowledge of the sources from which materials are

ordered prepares the way for rapid expediting and

close adherence to schedules of arrival, but the max-
imum value of this ability would not be realized if the

schedules themselves did not fit production closely.

How is the schedule of arrival of materials fitted to

production, not onlj' in the mass, but with regard to

individual orders? Here the purchase planner works

not from the sources, but from the other end, the pro-

duction department's plans. To judge of the large

stream of materials he works from the factory's pro-

duction schedule for future months, and to meet de-

tails, he works from the customer's order.

At the beginning of each month, the planning de-

partment gives the stores department a copy of the

next month's production schedule. To meet this pro-

duction schedule, the stores department lays out a

schedule of incoming materials, with quantities and
dates. This schedule .shows which orders should be

expedited.

Together with the exact schedule of the month's pro-

duction, there is laid out a rough estimate of what
the production for each of the other following four

months will be, and also for the balance of the year.

This guides the purchase planner in being strict or

lenient in his enforcement of deliveries for bulk

material.

"

Raw Materials Shortage Table

All of these figures are tabulated by the stores de-

partment on a "raw materials shortage table". This

schedule represents material to be procured ready for

manufacture during each month as specified. Mate-
rials for each month should be on hand in stores on
the first of that month. This gives us time to gather

material for all parts of an assembly. A great many
kinks are thus i-emoved before it is time to start the

manufacture of any of the parts.

The aim of the stores department is usually to keep
'30 daj's in advance of the production schedule; but

In times of falling prices and decreasing markets this

j)eriod can be and is constricted very efl'eetively

•due to close co-operation between stores planning and
production planning on the one hand, and stores and
the source factories on the other. Thus the raw mate-

rials factories are made tributary to our consuming
factory, in delivery schedule and production planning.

Our factory can now work with proper co-operation

from the raw materials factories. Not only bulk needs,

but individual orders, must be prepared for by the

purchase planner. If every individual order could

go through on time, the bulk would take care of itself.

Each of our customer's orders is copied on our own
loose-leaf records, and at the same time broken down
into sub-orders for the production of each part, one

page to a part.

Most plants fall into the habit of purchasing the

bulk of their needs of a given material from a cer-

tain few sources, for better co-operation, and better

prices of larger quantities. Why not print on each

production order a few distribution columns bearing

the i-espective names of these firms, and distribute to

the proper column the progress report of manufacture
of the raw material? The blank for one kind of our

materials has four such little columns. The first bears

the name of one usual source, the second the name of

another, the third is labeled "other sources," and the

fourth carries a total of all sources. Four other

columns are provided for shipment advices.

Convenience of the System

This system comes in specially handy when we split

our order between two or more sources. Manufac-
turers' progress and shipments from all four are gath-

ered on the same sheet. It is ea.sy to follow total

deliveries.

The loose-leaf progress record of the vendor's pro-

duction and shipments of our raw materials is very

simple and easy to keep. On some pages there will be

not more than a dozen spaces filled in. Yet each page

shows the whole month at a glance. Every ^Monday

morning we add up the receipts on each order during

the previous week, and write the total in red to show
that it is a total. When we add for a new total at

the end of the following week we need only add these

red figures to the new week's black figures.

Two figures at the bottom of the page indicate the

total production requirement for the month and the

pieces which were on hand at the beginning of the

month. The difference between these two figures

should at least be equaled by the total receipts. If

not, we are falling short in our job of supplying

materials.

If the receipts are in excess of the pieces required

during this month, we compare all the excess with the

estimated needs for the following month, which are

also shown at the foot of the page. If the excess is

reasonable it is a margin to apply on next month's

needs. If it is too great, we are loading ourselves up
with materials which will cost monej^ for interest on

inventory and take tip space that we need in our

stockroom. So we refrain from placing additional

orders for that material, unless conditions are so

exceptional that we are anxious to lay in a large

stock ahead.

This is the great advantage of tying purchase

planning and production planning together. We can

instantly readjust our purchase plans to changes in the

production needs. The men in the materials depart-

ment are intimately acquainted with the processes of

manufacture and the needs of production, not only in

the aggregate, but with individual jobs, parts, and

stvles to be manufactured.



Reducing the Cost of Shop Trucking
Methods Whicli Effected Bi.i-- Savinii:s in the Plants Wlicrc Adopted

By ROBERT T. KV.ST
Mechanital Engineer

ONLY to a limited extent have manufacturers

realized the possibilities of effecting large

eeonomies in the eonduct of internal transpor-

tation in their faetories. Nor have they, as a rule, con-

sidered tiie close interrelation of efficient managrement

and the prompt and well-considered movement of work

in process from one operation to the next, and from

department to department. Shop transportation is

such a simple matter, apparently, that it has not been

thought worth while in most establishments to waste

much time in planning for liigh efficiency in the move-

ment of material. Even when the plant attains a con-

siderable size, the shop trucking force has been looked

on as a necessary evil, incapable of much improvement.

Yet when a company employing several thousand men

found it possible by an intensive study of the problem,

to reduce the force used to move work around the plant

from about 90 men to 10, and at the same time to secure

better service, it becomes evident that there are possi-

bilities of economy in this department of shop opera-

tion that are well worth considering.

While the reduction in direct labor cost due to im-

provement in the transportation facilities may be no

mean item, the indirect savings may, in many cases,

overshadow the direct savings and have an effect on

production that is far-reaching and almost incalculable.

The Production Problem

Manufacturing consists essentially of subjecting one

or more raw materials to a series of processes that

change the form and properties, and ultimately as-

sembling these worked materials into the final product.

This is true whether the final product be such a simple

article as cotton cloth, or such a complicated mechanism

as an automobile or a machine tool. The greatest

efiiciency of plant, and consequently the greatest profit

due to operation, results when every process is oper-

ative 100 per cent of the time. Delays due to an in-

sufficient supply of material for any process are

expensive, not only from the standpoint of idle equip-

ment and labor, but also from the standpoint of lost

profits that could have been earned had the material

been available. Another aspect, and in some cases

a more serious one, is that delays in one operation may
stop others further down the line, and the effect is thus

cumulative. This applies particularly to continuous

processes such as occur in textile work and in some

highly specialized phases of machine .shop practice.

Such delays as are due to the material not being

available when it is needed for a given operation may
be obviated in part by so sehedulinfr the work that the

material for one job is at the machine before the next

one or fwo preceding jobs are completed. This calls

for a high degree of Index Number

planning. If this is not 658.281 Shop transportation

possible, a large volume

of work must be in

process at all times so that there is always some work

available for each machine. In other words, reservoirs

of jobs ahead must be established throughout the plant.

In the latter case the amount of money tied up in

semifinished goods may run into large figures and have

an unfavorable effect on the finances of the company.

If, on the other hand, the transportation facilities

are so arranged that the material is laid down at each

operation but a short time in advance of its being

needed, and is removed to the next process as soon as

the work is completed, the time that the work as a

whole is in the factory is reduced to a minimum. The

investment in goods in process is likewise as low as

the character of the work will permit. Also, if a study

has been made to ascertain the means of handling the

work with a minimum of labor, the cost of transporta-

tion will be as low as is possible, consistent with prompt

movement, and the saving in operating costs will be

an item of considerable proportions.

The Sources of Waste

The greatest waste in shop transportation undoubt-

edly comes from two causes: An unnecessary waste

of labor in handling and rehandling individual pieces

in loading and unloading; and the movement of trucks

or other carriers incompletely loaded, or their move-

ment loaded in one direction and their return to the

starting point unloaded.

A truck, like a machine, is most profitable when

it is doing the work for which it was designed for the

greatest possible part of the time. The work of a

truck is to transport goods to the limit of its capacity.

It is not doing this work when it is standing idle, nor

when it is standing while being loaded or unloaded.

Neither is it doing this work while going empty to

pick up a load. Similarly, the man in charge of the

truck is not performing useful work when moving it

empty, any more than is the man in charge of a

machine when the machine is standing idle. The

attendant of the truck is performing useful, but un-

necessarj-, work when he loads or unloads it piece by

piece.

The fundamentals of economical factory transpor-

tation, therefore, are a continuous movement of the

carriers, fully loaded in both directions, and a mini-

mum of time consumed in loading and unloading.

Fig. 1 is a conventional outline of a plant employing

nearly two thousand men. making a miscellaneous

variety of machinerj-, ranging from very light parts

317
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completed in one or two departments, to equipment

weighing several tons, requiring a special erecting

shop and crane service. The plant comprises a pattern

shop, foundrj', machine shops, forge shops, structural

steel shop, and the miscellaneous departments that

naturally would go with such a works. The machine

shops occupy multi-storied buildings, excepting that

the heaviest machine tools are located in the one-

story erecting shop. The pattern shop and pattern

sembly shop, and to the structural shop. The struc-

tural shop shipped both to the assembly shop and to

the customer direct. The foundry also received pat-

terns from the pattern shop and storage, and returned

them to storage. Each of these transfers was made
by the department's own laborer. The 37 paths of

material shown in Fig. 1 by no means represent the

total amount of trucking, but they show the principal

routes of travel.
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Fig. 1 A Plant Where Each DEP.iRTMENT Controlled Its Own Trucking Force; 85 Men on 37 Koutes Were Used

storage is a two-story building, while the remaining
shops are one-story buildings with monitor roofs. The
number of buildings actually is greater than shown,

but the principles involved can be demonstrated in the

simpler and more conventional layout.

Before an intensive study was made of the trans-

portation problem of the plant, each department had
one or more men whose whole time was occupied with

the movement of material from one department to an-

other. These men used .small platform trucks, which
were loaded piece by piece, and unloaded in the same
way at the destination. A man would move a load

from his own department to some other, and if there

happened to be a load to be returned to his depart-

ment he might take it with him on the return trip.

Usually, however, he returned unloaded, and fre-

quently passed a man who had just taken a load to

his department from the one he had just left. As the

plant covered a large area, a man might easily be
absent from his department for half-an-hour, and most
of the time he would be doing no useful work.

Fig. 1 shows the paths of the usual interdepartmental
transfers of material. It will be noted that the

machine departments sent work to every other machine
department, and to most of the other shops. The
foundry and forge shops shipped their products to

both the heaA-y and light machine shops, to the as-

It should be stated here that the condition of affairs

represented was not the result of a deliberate plan

to bring the tlow of material under the control of the

department last concerned with it. It was rather the

result of a gradual extension of a trucking system that

started with one or two men when the plant was
small, put on to relieve the machine hands of the

necessity of moving work. As the plant grew the

number of men needed for trucking increased, and
finally reached a total of between 80 and 90, with-

out anyone being aware of the extent to which this

feature of the business had grown.

When the excessive cost of trucking was suspected

as the result of an investigation into another phase

of the plant's activity, a study was instituted to reveal

the true situation, and to devise means to improve
it. It is unnecessary to go into the details of this

investigation, but it included a study of the number
of loads moved daily from each department to every

other department, the average Aveight of the load, the

time occxapied by the men in moving the load and
returning with the empty truck, the ratio of the return

trips made with a load to the return trips made with-

out one, the ratio of trips made with a fully loaded

truck to the trips made with partial loads, and the

time spent in loading and unloading for each trip.

It was found that the average truekload was some-
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what less than lialf the capacity of the truck; that

the trucks themselves were of too low capacity; that

trucks moved loaded in both directions only about 10

per cent of their trips; tliat tlie men spent about 25

per cent of tlicir time in loadin},' and unloading; that

return trijjs usually consumed from 10 to 2;j ])er cent

more time than outward trips, due to the tendency of

the men to stop and visit, and also due to the fact that

the foremen to whom they reported had little or no

check on their movements. In short, the efliciency

of interdepartmental trucking was about 15 per cent.

The Remedy Applied

Three things were recognized as essential to effect

a radical improvement in the foregoing conditions

:

(1) Trucks should move loaded in both directions;

(2) The time spent in loading and unloading should

l)e reduced to a minimum; (3) The men should be

under direct supervision, so that at all times there

would be a check on their movements.

To accomplish the first of these requirements it was

necessary to cliange the whole scheme of moving mate-

rials. It was not sufficient to instruct a man to inquire

when he delivered a load whether there was a load

for him to take back. It was necessary so to route him

tliat he would be sure to find a return load. Several

means were considered for doing this, including central

.stations to which all truckers would deliver their loads,

and where they would find loads for the return trip.

While the central station or clearing house has many
advantages that will be discussed later, it was dis-

carded in favor of a fleet of high-capacity electric

trucks. These make regular trips over a predeter-

mined route, in the course of which they visit each

department, picking up and discharging material as

required.

Tlie elimination of the loading and unloading time

required careful consideration. At first thought, hand

lift-trucks, to pick up loads previously piled on skids

were indicated. The electric truck, however, offered

so many advantages for the case in hand that this

idea was abandoned. Instead of piling the work on

jilat forms or skids, it was placed in tote boxes or

otiier containers of a size to be conveniently handled

on the trucks. These were tagged with the number

of the department to which they were to be delivered.

All work with the exception of large castings and

major as.semblies, approximating a machine in size,

was handled in containers. The problem of loading

and unloading was then reduced to the lifting on and

off of containers in each dojiartment.

Different jobs for the same deiiartment were segre-

gated in tote boxes which were distributed within the

department by its own men, thus avoiding any delay of

the truck. All tote boxes for a given department were

jdaced in a single large container to reduce the load-

ing to a single movement for each department to which

shipment was to be made. The total time spent in

loading and unloading at each stop was thus reduced

to a couple of minutes, and only in rare instances did

it exceed 5 min.

Supervision of the trucking force was obtained In-

organizing it on the basis of a double-track railroad,

with a definite schedule of truck movements in both

directions. The schedule was so laid out that a truck

going in each direction called at every department

every half-hour. In addition to the trucks making

tlie regular trips, another truck was maintained for

siiecial trips such as the handling of heavy castings

or other work which would delay the regular trucks,

or would absorb so much of their capacity as to in-

terfere with the steady flow of work through the plant.

The truckmen were supervised by a dispatcher who

saw that schedules were maintained, and who routed

the special service truck in accordance with the needs

of the various departments.

Fig. 2 shows that the 37 original routes were reduced

to one, with trucks in both directions on it, and cov-

ering all parts of the plant. The double-track system

was adopted after a consideration of the needs of the

plant, and of the character of material to be handled.

If trucks had been used in only one direction, hea\-y

castings from the foundry, for instance, destined to the

hea\y machine shop would have to be hauled through

all the light machine departments and the pattern

.shop before reaching their destination. With trucks

in both directions they would be held for the truck

going in the opposite direction, and would pass direct

to their destination via the structural shop.

When the scheme was in complete operation it was

found that a fleet of 8 trucks could easily handle all

the work of tlie i)lant. This provided for 3 trucks in

each direction on the regular routes, one special service

truck, and one truck held as a sjiare. Counting the

dispatcher as a part of the regular trucking force,

although he had other duties also, 10 men were able

to accomplish the work that formerly had required an

average of 85.

The Financial Results

From the financial standpoint, the results were even

more startling. The men who formerly did the truck-

ing were paid 45 cents per hr. and worked 48 hr. per

week. The men on the electric trucks were paid the

same wage, and the dispatcher received 70 cents per

hr. The old labor cost then was about .'{<1S40 per week,

and the new one $228, corresponding to yearly totals

of about $95,700 and $11,850 respectively. Under the

original scheme, however, the truckers helped about

their respective departments when not engaged in

trucking, and it was neces.sary to add some laborers

to the departmental labor forces to assist in the dis-

tribution of the material left by the trucks, and to

gather work for shipment. This called for an aver-

age of 12 men, at a wage-rate also of 45 cents. The

addition to the pay-roll for this purpose and charge-

able to the movement of work then was $259.20 per

week, or about $13,500 per year. With this addition to

the pay-roll, the saving in labor cost over the old

method of moving work was about $70,500 per year.

Against this saving there must be charged the cost

of operating the electric trucks, consisting of interest

on the investment, depreciation, and maintenance

charges, and tlie cost of electric current. These figures

may be taken per year as follows: Interest. $1000;

depreciation. $.1150; maintenance. $1700; electric cur-
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rent for eharging the truck batteries, $750, making a

total cost for operation of $6600, exclusive of labor.

The net annual saving due to the use of the electric

trucks, eoui^led with a system of operation that in-

sured their moving under load the greater part of the

day, then was $63,900.

This result is almost incredible. Yet the figures

are an understatement rather than an exaggeration.

Nor is it to be supposed that the ease cited is an

isolated one. The writer has seen many plants where

practically no attention was paid to the problem of

handling material other than to add men when the

service became slow. The case that has been consid-

ered is noteworthy only on account of the size of the

plant and on account of the large amount of money
involved. The same conditions unquestionably exist in

any plant, large or small, that has not analyzed its

problem of internal transportation. Even in the

smallest of plants it will probably pay to move mate-

rial by a man especiallj' engaged for this work.

The reason for the cost of handling material grow-

ing to a figure out of all proportion to its value is

undoubtedly due in most cases to defective accounting.

Unless the cost of this item of factory operation is

segregated, and clearly reflected in the expense state-

ment, there is no means by which its growth can be

controlled. If, howevei", it is separated from the other

items, it can be held at a reasonable proportion of the

total expense, and monthly comparisons will check any

tendency to undue expansion. A steady growth of this

cost, out of proportion to the cost of other operations,

will at once reveal the necessity of a survey and the

devising of more economical methods.

Mention has been made of the use of clearing sta-

tions for interdepartmental trucking. While they

were not the best solution for the case under considera-

tion, they nevertheless are ideal for certain classes of

plants. Among these are plants operating a number
of departments, the product of which may go to any

other department, and particularly where the indi-

vidual shipments are small and of such character that

they can best be handled in tote boxes or small con-

tainers. Fig. 3 is a diagram of the working of the

clearing station system. At the left is a diagram of

8 departments, with the routes followed when each one

is responsible for moving its product to each of the

others. On the right is a diagram of the same depart-

ments routing their product through two clearing

stations. The first arrangement calls for 56 routes, on

most of which the truck will move unloaded about one-

half of the time. The second arrangement calls for

but 9 routes, and on these the trucks will usually move
loaded in both directions.

Referring to Fig. 3, all material from departments

1, 2, 3, and 4 is delivered to clearing station No. 1,

and material from departments 5, 6, 7, and 8 is deliv-

ered to station No. 2. The work is classified in the

two stations, and loads are made up for the depart-

ments served by each. Material for departments served

by the other station is classified by departments as far

as possible, and then sent to that station, whence it

is forwarded to its destination. For instance, a truck

bringing a load from department No. 1 will find a load

to be returned to that department, being made up of

shipments from all over the plant. The truck will thus

move under load in both directions. If the work is

properly organized, either with lift-trucks or platform

trucks loaded in advance by the clearing station crew,

there will be no delay for loading or unloading.

The arrangements for handling the work to and from

the clearing stations and in the several departments

will naturally depend on the local conditions. In one

plant, the work of each department was sorted into

containers, according to the department to which it

il
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of the whole subject of moving material will reveal

many ways in Avhich it can be used. For instance, lift-

trucks have been used to facilitate the assembling of

machines.

A certain machine assembled at one spot consisted

of several definite assembly groups, the parts for each

group being gathered in separate trays about 3x4 ft.

in size. The trays were then slid into a framework,

Pig. 5, so that they formed a set of shelves which could

be picked up complete by the lift-truck and moved to

the place of assembly. The separation of the elements

of the various group assemblies, and the positioning

of the trays at the approximate height at which their

contents would be used in the machine facilitated the

work of assembling. The big saving, however, came
from the economy of labor in moving the parts to the

assembly floor, and the economy of floor space made
possible by the sy.stem of shelves. As the loaded traj's

were too heavy to be moved by hand, this saving was
directly due to the adaptation of the lift-truck.

In another case machines were of such a size that

they could be conveniently assembled on the bench.

After assemblj' they required inspection and then test-

ing under power. A large sa\'ing in time and labor

was effected by using the same bench for inspection

and testing that was used for assembly. This bench,

which was just large enough to accommodate the

completed machine, was picked up with the machine
on it by a lift-truck, and moved first to the inspector,

and then to the testing-room. The bench in ques-

tion was so arranged that it presented two different

heights of working surface to care

for different sizes of machines. It

was developed by Prank B. Gilbreth ^-c-,

and is shown in Pig. 6. The lift-truck

will pick up the bench in either posi-

tion.

Another application of the same
bench was its u.se as a standard for

supporting the boxes holding raw ma-
terial and finished product at the

various machines. Time studies had
shown that an appreciable amount of

time was lost during the day by the

mechanics in transferring work from floor to machine
and from machine to floor, to say nothing of the fatigue

engendered in jobs that required only a few minutes for

comi)letion. Bringing the raw material and fini.shed

product to the approximate level of the machine, it

was sliown, would liave a most favorable effect on pro-

duction. Accordingly the rough castings were placed
in boxes carried by the benches shown in Fig. 6 and
moved to the first operation. The finished work at the

first operation was put in a box also carried on a

bench, whicli when filled was moved by a lift-truck to

tlie next operation. The first box, now empty, became
the container for the finished work from the next lot

of castings. The boxes were made of such size that

they completely covered the surface of the bench and
contained enough work to last from one-quarter to one-

half a day. All piling and rehaudling of work, from
start to finish of the machining operations, was abso-

lutely eliminated, and the net result of the combination

of lift-trucks, special benches, and large containers was

to reduce the number of men engaged in moving work
by about 75 per cent.

IMany other examples might be cited to show the

economies that are possible as a result of an intelligent

study of moving work. The foregoing, however, are

Rollers

-1
I

Hinged
Drop p-,

Sfde

'•Material

Jrays

Roller

Fig. 5 Assembly Bench with Different Heights of Work-
ing Surfaces Used with Lift Trucks

sufBcient to give an indication of what may be done.

General rules cannot be laid down, since the conditions

in every shop are dift'erent and require different treat-

ment. For instance, the truck system maj' be highly

satisfactory where the work is of large volume but of

varying character, as in the machine tool industry.

On the other hand, it would be an absolute failure in

such a case as the Ford plant where the tremendous

-36"

fi
.
--J^-^»

H-

jH'^""^^^"""
.rrJhiiDistance to besuf-

' \ficienftopermitabft

^^^Truck hjustpasiunder
24

^^^w///v^^^»^>^.^^^^^^^>7;

Used as a Low Bench.

Sech/onA-A.

Used as a High Benth.

SecHon A-A.

Fig. 6 Combined High and Low Assembly Bench Used with Lift Trucks

volume of work from each machine is always of the

same character. Such a plant, in eft'ect, oi:)erates a con-

tinuous process, and the movement of material must be

studied in the light of the laws which apply to con-

tinuous processes.

This at once rules out the truck and substitutes the

convcj'or. And when we take up the convej'or there

are numberless opportunities for mistakes, due to the

highly developed state of this field and the great variety

of conveyors tliat are available, some of which are

much better adapted to certain conditions tlian others.

The importance of a correct solution of the problem of

moving work in the shop, when this runs into a high cost

for labor and involves a large volume, is such that it

will usually pay to have the studj' made bj^ an engineer

who has specialized in this work. The comparatively

small expense of such a procedure will be saved many
times in the reduced costs that will result due to the

lessening of labor and facilifatinn of manufacture.

i



Formulas for Shipping Box Construction
Forces Acting and Sizes of Material Required to Withstand Them

By MlI/iON L. OGLESBY
Engineer, Freight Container Bureau, American Sailway Association

IT
has oc'currod to the writer many limes, that in

the literature on containers and packing, the

matliematical treatment of the mechanics of con-

tainers, eonsiilered as structures, lias been nejjlected.

No engineer attempts the design of a structure with-

out the use of nuithematics to some extent, depending

upon the imi)ortance of the work he has in hand. He
may use com]iaratively simple formulas, but even these

simi)le formulas are the result in man}' eases of long

and careful analysis, lie does not have to go into

tiie analysis in each case, as he can usually depend upon

tlie authority by whom the formulas were evolved.

Containers, boxes, barrels, etc., have not usually been

considered as structures, because they have always

been with us, and, like Topsy, have apparently "just

prowed". The engineering mind, however, takes a dif-

ferent point of view of the question, and it remains

only to establish tlie importance of the subject in order

to justify attacking the problem from this point of

view.

At least one-sixth of all of the lumber cut in the

United States is converted into containers of some

sort—boxes, barrels, or crates—and this now amounts

to close on 5,000,000,000 ft., bd. measure, of lumber

per annum, a very tidy amount. An estimate of the

number of these containers made in 1022 ajjjiarently

.shows tliat in that year about ll.OOO.OOO cars wei-e

loaded with L. C. L. sliipments and that these carried

not less than 2,000,000,000 containei-s. There were, of

course, many additional containers in C. L. shipments.

In October 1914 to April lOlfi, out of a count of

r).()00,000 boxes about 2-1 per cent were of paper in-

cluding both .solid fil)er and corrugated strawboard

;

while a second count in the spring of 1923 showed that

out of 48,000 boxes 9.6 per cent were of .solid fiber and
21.2 per cent were of corrugated strawlioard, the basic

material of both these being wood also. The impor-

tance of careful design in order to effect the greatest

economy of material and at the same time conser\'e the

strength of these containers in all of their details

seems to be fairly establislied.

It will be argued that a mathcnuitical discussion is

all "theory" and of no practical value; that "common
sense" applied to the same problems will produce
l)ett('r results. This arises from a ]iopular miscon-

ception of just wliat "tlieorv" is. To my mind, theory

is the explanation of established facts and this requires

the utmost common sense to develop. If we have in-

sufficient facts we miglit develop a poor theory or even

a wrong theory etitirely—we have then merely an
"assumption" and no theory whatever althougli it

appears masked as such. Common sense, therefore, is

clearly necessary to differentiate between these two.

Index Number

658.78844 Shipping cases

A theory, properly de-

veloped, has as a basis

all of tlie facts with

which it is related con-

densed to a workable form. It may be relied upon

as a law of nature and only by adherence to it can

we effect the greatest possible economies or avoid

errors.

In treating the subject I have attempted to set forth

the laws governing containers under three general head-

ings. The first of these will lie the development of

Fio. 1 Full Pankl Box or .'^Ply Woon Veneek Kacii K.vck

Heinforced by Four Cleats

general formulas for containers as structures, these will

be similar to the formulas for all structures; second,

the ajiplication of these formulas to tlie details of con-

struction we are forced to use for containers; third,

the effect of interior packing of the commodity in reduc-

ing the stresses upon the members of the containers.

Only the first of these three subjects appears in the

jn-esent article. In considering tlie forces which cause

tlie failure of a box by the breaking down of any of

the parts, the most important to be considered are those

due to the weight of the box itself and its contents,

since usually these only ai-e determinable in kind and

intensity. All other forces which might act upon the

box. and in which the weight of the box and contents

are in no way involved, are usually indeterminable in

direction and disposition and may be unlimited in

intensity.

Interior and Exterior Forces

For the purjiose of this treatment I have designated

the former of the above forces (those in which the

weight of the box and contents are involved) a.s interior

forces. These forces and their effects upon the various

elements of box construction will be investigated first.

323
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Those forces in which the weight of the box and con-

tents are not involved I have designated as exterior

forces and only a few special cases may be investigated.

Since, fundamentally, the force which any body in

motion exerts may be measured by the product of its

mass and its acceleration, and, further, since the mass

of a body is proportional to its weight, we may always

represent the interior force acting upon a part of the

box as a function of the weight of the box and con-

tents, as:

F= some function of (Wi+W^). [A]

where F is the force to be considered, and Wt and W
are the weights of the box and its contents, respectively.

Furthermore, since the weights of boxes of the

same type, relative proportions, and containing the same

commodity will always bear approximately the same

proportion to the weights of this commodity, we may
neglect the refinement of considering the weights of

box and commodity separately and write equation

[A] as

F = KW [B]

where K is a. factor depending upon the conditions at

the instant the force F is to be considered and W is the

gross weight of the package.

Any force may be considered as falling into one of

two classes—a static force which is applied gradually

by small increments such as a dead load ; or a dynamic

force which is applied suddenly, as an impact, or blow,

or live load. These latter produce resultant deforma-

tions in excess of static loads of the same value, but

may be investigated in the same way if due regard is

paid to the manner of their application.

A body in motion, with a velocity V has a kinetic

energj^ equal to the product of the mass of the body

into the square of the velocity. Expressed in terms

of its weight this is equal to —5", where g is

the acceleration due to gravity. The body in this state

is capable of performing work to the amount of its

kinetic energy, and, if all of the energy be absorbed

within the body in bringing it to rest, forces will be

set up, with corresponding deformations, and the sum
of the products of all of these forces and the deforma-

tions will be equal to the kinetic energy which the body

had at the start.

There is a limit, however, to the forces which mate-

rials can bear, in other words their ultimate strength.

Somewhere below this there is another limit, known
as the elastic limit, at which the deformation pro-

duced by a force ceases to be proportional to that

force. The ela.stic limit under static stress does not cor-

respond to the elastic limit under dynamic stress, and

for timber the latter has been found to be approximately

twice the former.*

If a body of any material be loaded up to its

elastic limit and the load or force then removed, the

body will return to its original shape. If the body be

loaded beyond the elastic limit but not to the point of

ultimate strength it wiU acquire a permanent deforma-

tion or "set," in addition to the elastic deformation,

which wiU remain as its name indicates after the load

or force is removed. If the body be loaded beyond

the point of ultimate strength rupture occurs and

the utility of the body is destroyed so far as its original

purpose is concei-ned.

For reasons of safety and utility most structures are

designed so that possible loads coming upon them

cannot stress them beyond their elastic limit.

Sufficient data have not been accumulated for many

materials as to the ultimate strength under impact

when ruptured by different methods such as tension,

shear, etc. We cannot depend in the.se cases upon

formulas in which the forces acting exceed the elastic

limit. Up to that point we can depend, however, on

the data accumulated, and in the following treatment

involving the strength of a material it is to be under-

stood that the maximum unit stresses involved in no

case exceed the elastic limits, in other words, F = KW
miist not produce stresses within any element of the

container beyond the elastic limit for the material of

the element and corresponding to the nature of the

stresses investigated.

FiG. 2 i'AILUKE OF A TaXEL BoX OF 3-PLY WOOD VeXEEK DUE
TO Nail Heads Pulling Through Plywood

Principally a shear failure accompanied by some splitting.

Remedy: The use of nails with larger heads.

Denoting the kinetic energy of a moving container,

such as a box, by U, this may be represented by

U=
IFF'

2g
[1]

V2
Substituting for — the equivalent height h (the

height through which the box must fall to give it the

velocity V under the force of gravity) this becomes

Wh [2]

1 Pee "Proe. Am. 80c. Testing Materials," Vol. IT, 1904.

Hatt.

Now suppose this energy is all absorbed in causing

a deformation of any box element = /; this deforma-

tion will correspond to that produced by some static

load F and the internal work performed within the

Ff
element of the box will be -^ since the force acting
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increases from to the maximum F, therefore,

Ff = 2^Vh, or,

2Wh
F =

f
[3]

Now we have already assumed that F = KW and

we thus see that

„ 2A
[4]

lo
-+-t-

Jz

Fio. 3 Elementary Beams in End op Box Undeb Shear

If the unit maximum elastic deformation of the box

element be represented by e, then the total elastic def-

ormation will be Le where L is the dimension of the

box element coinciding with the direction of the force

under consideration. (It might be length L, as given

above, or the thickness t.) This gives, then,

Le — f [5]

The quantity e will be the same for any specific ma-

terial under the particular kind of stress investigated.

Substituting in [4] gives

or

7i. =—
Leg

[6]

[6a]

Nfiilfft:! ^^^
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Fio. 6 Elementary Beams in Exd of Box Under Tension

If we denote the unit shearing strength of the mate-

rial of which the box is constructed by S we can cal-

culate the necessary thickness to withstand the maxi-

mum forces as given in equations [14] by putting St =
S„„. so that for the ends, sides, top, and bottom,

respectively

t.=

t.=

KC,< W
S _
s

.(151

t,=

These are the thicknesses necessary to resist maxi-

mum shearing stresses in the various box elements

mentioned. Other stresses will also be set up within

the box elements and the effects of these will be taken

up in order. (See Figs. 3 and 4).

Effect of Tensile Stresses in Faces Adjoining a

Loaded Face

Again assuming that any face of a box is a solid

plate under a uniform load of total intensity = KW, it

may be considered that this load would tend to tear

out the face of the box and be resisted by the tensile

strength of the faces adjoining it.

Let us consider that one of the faces, such as the

end, has a plane passed coincident with its inner sur-

face and cutting through the sides, top, and bottom.

The unit tensile .stress around the edges of the face

would be the total load, KW, divided by the sum of

the lengths of the four edges. Denoting this latter by

./, we have for tensile stress per unit length.

' J

Now the value of J for an end =:2L(a + h) + t, +
t,, where t, = the thickness of material in the sides

and t, = the thickness of material in the top and bot-

tom. The above equation therefore becomes, when the

load is considered as acting on the end

KW

Each Other

One of the strongest methods of securine the faces of a box.

This box endured a much longer drum test than the other ex-

amples shown. Remedies: (a) The use of more nails; or (b)

the use of larger nails.

T,=
2L(a+b)+t,+t,

(101

When the load is considered as acting on one of the

sides

T,=
KW

2L(l+b) + K+t,
ICal

Similarly when the load is considered as acting on

either the top or bottom

T,=
KW

2L{l+a)+t,+t;
11 >b

Since the thicknesses of material in the ends, sides,

top, and bottom are usually much smaller than the

other dimensions we may drop the terms t^, t^, and

t, from the denominators of the above fractions as

liaving little effect (the actual effect will be to intro-

duce errors on the safe side, since the values of Tj com-

puted thereby will be larger than they really are).

' Igw
Substituting the value •%/ for L and eliminating

if ab

t„ t, and t„ the above equations become

T., = KC,<^^]
(17]

The quantities C^, C^, and C^ are constants depend-

ing upon the relative proportions of the width and

depth of the box and the weight per unit cube. Their

values are

'*~2'S{a+byG {a+by-

''~2V
y

iil+bYG

'-'
2l'(l-fo)'G (

{l + bT-

C,a

[17a]

(l+n)-J

The first expression is the greatest, the second next,

and the last tlie smallest of the three; none of them is

as great as C,, Cj, or C,.

When the box is a cube, as before, o = 6 = 1 and

r« = Cj = Cg and equations [17] become

-¥s
w-

G
[17b]

which is only \\S as given in equation [14b].

Denoting the unit tensile strength of the box mate-

rial bv T we can calculate the necessarj- thickness to
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resist the tensile stresses as given in equations [17] by

substituting Tt = T ,. This gives

t^ or t.
= — , load on either end

. . .

t, or t,
=

t,or «,=

T
, load on side

, load on top or bottom

[IS]

It is to be noted that the tensile stresses, inves-

tigated above, while induced by the load on a face do

not involve any of the material of that face but are

entirely supported by the material of the four ad-

joining faces. For the determination of the tensile

stresses within the material of a loaded face recourse

must be had to the theory of the moments of forces.

Effects o£ Cross Bending at Edge of a Loaded Face

Assuming, as before, that the face of a box is repre-

sented by Fig. 6, in which for an end, X¥ = aL and

YZ = bL, let us again consider an elementary beam

along each of the edges XY and YZ. Assume that these

two beams are fixed at each end and loaded with a

uniform load of intensity -^.

The maximum external moment for each beam will

occur at the ends and for the beam XY will be

ance, must be equal to the external maximum moment,

or
TI

c

where T =^ the elastic unit tensile stress at the outer

surface of the face (it is horizontal in direction) and

- is the section modulus. For a rectangular beam of

c

unit width and depth = t„ for an end, this will be

ui
c 6

For the maximum horizontal stresses in the ends,

sides, and top or bottom, respectively, this will give

KW

Mi = -

KWa
126

The maximum external moment for the beam YZ

will also be at its ends and will be

M2 =
KWb
12a

Both of these moments act simultaneously at the

point r and are at right angles to each other ;
the real

external moment therefore acting at the point Y will

be the resultant of these two moments and will be

M,„J = MiHM2'

Substituting the values of M^ and M, and extract-

ing the square root we get, for an end.

M„
KW
I2ab

^la'+b'
.[19]

The plane of this moment is at right angles to the

plane of the end and intersects it along a diagonal,

passing through the point Y. For the sides the max-

imum moment will be

M.
KW
\2ab

rVT+b* . [19a]

Similarly for the top or bottom

KW
M„„„ =

\2ah
Vl+o« [19bl

The internal stress moment, or moment of resist-

T.=

T,-

2o6t,2

KW
2abL

KW
''2abt.'^

^|a*+b^

n=;T^2Vi+6^

Vl+a^

.[20]

Fig. 8 Punctured P.\nel op 3-Ply Wood Veneer Box

Failure due to lack of crossbeuding strength and a combina-

tion of shear and tension stresses. Poor gluing of the plies con-

tributes materially to this class of failures. Remedies: (a) The

use of thicker veneer; (b) the use of stronger wood; (c) the

use of more plies; or (d) careful gluing of the plies.

For the thickness of material necessary to resist these

stresses when T = the unit tensile strength of the

material of which the box is made, T=T,= T=T, and

iKW
, ,

''=V2

l+ fc4)H

KW
abT

{l+ b')^

V
KW
2abT

;(l+ a-)J^

.[211

These equations may be written in the forms of

t.= ^l'K.C^y!w

<.= >'F.C8V^ •
[2^1

t,= ^lK'.Cs^!w

In these formula.s the quantities C„ C^, and C„ are con-

stants whose value depends upon the material and pro-

portions of the box and may be determined from

equations [21]. (See Figs. 6 and 7).
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IX
a previous article "historical charts" were dis-

cussed. We will now consider the application of

charts which show the frequency with which events

occur under conditions of a non-historical nature.

Such "frequency charts^" are a cross-section of a

phenomena at a single point of time, or of totals

through a period of time.

A manufacturer who distributes his product over

a wide territory will be helped by knowing his per

capita sales in cities or districts of different sizes. The

range of population is divided into a number of equal

groups or classes which are plotted as a series along

the horizontal axis, and the per capita sales for the

cities or districts whose populations fall within the

limits of a group are averaged, and the number plotted

on the vertical line drawn through the center of the

group. These magnitudes maj' be represented by a

series of vertical bars or a staircased curve or by the

polygon obtained by connecting the plotted points by

straight lines.

Fig. 13 is a simple frequencj' chart showing the

actual sales of an article manufactured by an indus-

try which makes several sizes in each of its lines of

product. The sizes, which represent the independent

variable, are laid off on the horizontal axis, while the

sales for the two years given are laid off in the ver-

tical direction, and in this figure are plotted not at the

center of the spaces between the vertical lines, but

directly on the verticals or ordinates, representing

each size. The reason for this is that in the former

case the vertical lines represent group limits and the

frequencies throughout a group can only be repre-

sented by a point plotted at the center of the group,

while in Fig. 13 the vertical lines represent sizes at

which only it is possible for frequencies to occur.

Strictly speaking, for this same reason the frequencies

in Fig. 13 should be represented by a series of dis-

connected vertical bars. However, it would be almost

impossible to make a comparison between the two years

if bars were employed. We therefore connect the

points by straight lines, which gives us two curves that

may be compared. It must be remembered that the

lines in this case between points do not represent any
frequencies, but indicate only a change in the direction

of the frequencies at the specified points.

The distribution of sales by sizes of another line of

* For the first of these two articles on ch.irts see Manage-
ment AND Administration, January 1924, p. 65.

t This article is one of a scries which gives in concise, factual
form standardized methods and accepted practice generally
applicable in industrial operations.

' For a general reference book on charting methods "Charts
and Graphs" by Karl G. Karsten is recommended.

Index Number

658.53 Graphic charts

the same kind of goods

is shown in Fig. 14.

Since the absolute sales

differed greatly in quan-

tity for the two years it would have been difficult to

compare the distribution characteristics if the absolute

quantities had been charted. Instead, all quantities

have been reduced to percentages of the totals for each

year, which brings the curves close together and estab-

lishes their similarity. The mode is defined as the

size of the independent variable where the greatest

number of frequencies occur, hence it can be deter-

mined by the liighest point of the frequency curve.

The curve of the cumulated series is called the "cu-

mulative curve" or "ogive". Since a frequency series
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take the proper action to relieve those causes for idle-

ness which come within his power. The greatest detail

is shown by a bar for each machine in the department,

but often a bar for each group of similar machines
is sufficient and is much more condensed. The daily

running time of machine or group is represented by
a liglit line drawn from the beginning of the daily

space through as many hours as the macliine or group
operated. The symbol for idleness is placed in the

space between the end of the line and the end of

the day. At the end of the week the daily lines

are summed up and the lieavy cumulative line drawn to

represent the total running time for the week. Many
causes for idleness that are entirely outside of the

foreman's cuntrol are brought to light, and the respon-
sibility placed -wherever it belongs.

Mr. Gantt was a firm advocate of the theory that

tlie cost of goods should not bear the cost of machine
idleness, but that all idleness costs should be segre-

gated and carried to profit and loss. Entirely inci-

dental to the main reasons for this, there is much ad-
vantage to be gained from segregating idleness costs

so that they may be used as a guide to better manage-
ment instead of being covered up in the general expense
burden. Fig. 16 is an idleness expense chart which
shows by the bars the per cent of time each group
of machines ran, and the amount of idleness expense
in money for each of the several

causes of idleness. These charts may
be made for any period of time, but
the month, or four- and five-week

periods are more commonly used.

The effect of translating machine
idleness into money is to stress man-
agement and responsibility.

Progress Charts

The widest application of the Gantt
chart has been reached in the meas-

urement of performance against a

schedule. When used in this capacity

a different interiiretation attaches to

the spaces and bars. Since all ac-

tivities can be measured by the length

of time required to perform them, the

space of the chart representing the

unit of time can be made to repre-

sent the amount of activity which should have been

performed during that time. The bars measure the

amount of activity which has been performed.
In order to chart progress bj' this method it is neces-

sary, first, to establish a schedule, which is nothing

more than a rate of doing work, as so many units of

production or sales per day, week, or month accord-

ing to the period chosen for the time unit. It is not

necessary for the sclicdule to remain the same through-
out the chart ; changes are indicated by the figures ap-

pearing within the time spaces. Wlien space permits
the cumulative figures are entered at the right side

of the space so that the total amount may be read at

the end of any time interval.

Fig. 17 is a progress chart of orders and produc-
tion. The month is the time unit and the schedule

for each month is indicated by the figures appearing

within the monthly spaces. These spaces ai-e divided

by light lines into five equal parts in order to facilitate

charting the performance as a percentage of the

monthly schedule. The bars represent the perform-

ance in numl)er of pounds of the schedule indicated

within each space. The end of the thin portion of

the first bar is about 8/10 of the way across March,

therefore new orders are added to the end of this bar

at the rate of 3500 lb. per month, so that 700 lb. more
would bring this line to the end of March. When it

enters April the schedule drops to 2800 lb., and new
additions are added at this rate. At the same time

deliveries reiiresented by the heavy portion of the

line are still in February and are progressing at 2800

lb. per month. This chart is posted weekly. The
week's new orders and deliveries are divided by their

respective schedules, and tlie per cent of the month's

schedule performed during that week is added to the

ends of the bars. The chart is blue-printed and copies

sent each week to the superintendent, manager, and
sales department. A w'hite vertical line is drawn on

each print at a point which represents the end of

the week to which the chart is entered. It is shown
in the figure by a dotted line. From this it is ea.sy

to see whether performance has lived up to its schedule.

When charts are prepared for blue-printing they

WORKING PERIOD i_ Weeks .Days .Houps PERIOD ENDING.J^/jAJ.. I9z/. 2ower.y7!a»Y^^ . MIL
TOTAL MACHINE! TOTAL Up,,„ TOTAL MACHINEUj^.^ TOTAL 1 ^ p„r,„
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j^^^o'^'

CREDIT
^••P"C£»t
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PROGRESS CHART SHOWING SCHEDULE, ORDERS AND PRODUCTION.
iNOlE: If deliveries are ahead of or behind schedule, delivery

promises should be advanced orseh back accordingly.) ENTERED TO Feb. 18, 1922.
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Fig. 17 A Gantt Progress Chart fob Schedule, Orders, and Production, Summarized by Product
This chart shows the amouut of unfilled orders, also the amount delivered and processed according to schedule.

amount on the vertical axis, on which type of chart

only one subject may properly be drawn.
Fig. 18 is a detail progress chart of orders and pro-

duction for one of the subjects shown in Fig. 17. The
same printed form is used with the addition of columns
ruled by hand at the left to suit the particular re-

quirements. Furthermore, the time space is used to

represent a week instead of a month. The total schedule

for all orders of No. 1 quality fine is 178 lb. per week
which is written across the top of the chart. The row
of figures directly beneath is the allotment of orders
against the schedule. The orders are listed as they
are received and are laid out by angles to commence in

the fir.st week which has not already had its quota
assigned to it. Progress on the orders is shown by
the hea\'y bars. Each bar is extended at the rate

indicated by the schedule of its order.

In many plants it is necessary to support any prog-
ress chart where orders are scheduled, by a detail

machine layout chart where work is assigned to each
machine or group of machines. No illustration is

given here, but the principle is the same. Jobs are
laid out for each machine on a schedule based upon the
machine's capacity. The daily space may be made
large with the divisions for hours shown, or small
and without hourly divisions as the case may require.

In the course of manufacturing many articles on a

continuous basis, it frequently happens that some of

the component parts are not made at the plant, but
are purchased on .schedule from outside sources. The
two functions of purcha.sing and manufacturing may
be conveniently co-ordinated b}' recording their prog-

ress on one chart so that each is shown in its proper

relation to the other. This helps the superintendent

to exercise a more complete control over the supply
of all parts which make up the finished article.

An example of such a cliai-t is .shown in Fig. 19.

This is also drawn on the same form as Fig. 17 with

the adjustment of columns at the left made by hand.

The tirst column shows the jilant manufacturing

order number, the material or i)art name, and the con-

tractor when parts are piirehased from outside. The
second column contains the purchase order number,

and the third column contains the number on order. It

was desired to show the total number of parts which

had been manufactured at the i)lant or had been re-

ceived on purchase order to date. Inasmuch as there

was not sufficient room to write the cumulative totals

at the end of each weekly space, the first column of

the time field was converted from its use as a time

space into a column of figures .showing the total num-
ber completed. Since these figures are changing each
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week they cannot be entered in inlc. Entering them

in pencil is not satisfactorj^ because the paper becomes

worn out with the erasing and the pencil does not print

dearly. The figures are entered in ink on a separate

strip of chart paper which is printed independently

and pasted on the printed chart in the proper place.

Although the cut of Fig. 19 was altered to make the

"Total Comi>leted" column stand out clearly for the

purposes of presentation, in the original chart it was

actually the first column of the time field. (Three

columns occurring at the right in the time field have

also been omitted to save space). The reason for men-

tioning sudi details is to show how a standard form

may be a(lai)tpd to meet special requirements.

On the first line is charted the progress of the com-

pleted article, and the title or stub as it is called is

begun at the extreme left of the first column. The
.second line shows the progress of the bullets which

comj)o.se an a.ssembly of parts. The stub for this is

indented from the left so that it appears beneath

but not on a marginal line with the completed article

of which it is only a part. Since the bullets are made
up of three independent parts—cores, jackets, and

casings—the stubs for these parts are still further in-

dented so that they appear beneath the bullets but not

on an equal margin with them. By such a method
of marginal indentations, or "Brief" form, a com-

plex assembly may be arranged for charting so that

all parts are seen in their proper relation to each other.

The lower group of stubs is a repetition of the upper
group, but is for a different work order which is laid

out to follow the first one. The weekly schedule is

written in the first space and does not appear again

because the .same schedule continues throughout the

chart. The weekly performance is shown bj' the light

lines. Their length indicates the percentage of the

week's schedule fulfilled. The heavy lines are the

cumulative or progress lines and are equal to the

sum of the light lines. Bullets for a part of this order

are being made at the plant, for which cores are being

purchased from outside, and jackets and casings are

being made at the plant. In order that the manu-
facture of bullets may be kept up to schedule these three

parts must be up to date. The date is indicated by a

r at the top of the chart placed at the end of the week
through which the chart is posted. The as.sembling of

the completed bullet necessitates the withdrawal from
stores of the cores, jackets, and casings which are parts

of the bullet, therefore the progress line of the com-

pleted bullet represents also the consumption or used

*1 QUALITY FINE.
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Contracts for and Manufacture of Armor Piercing Ammunition and Components
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which requires the use of a different form. If Satur-

day is only half a full workinj^ day the daily schedule

for Saturday is reduced accordingly, so that a produc-

tion of 500 parts on that day is charted as a full day's

work. An angle and a figure 1 indicate the day on

which the first operation is to start, and operations 2,

3, 4, etc., are to start on the days in which these figures

are written. When the first operation is started the

hea\-y progress line is drawn half-way across the daily

space, and when the second operation is started the bar

is drawn half-way across the daily space indicated by

the figure 2. When all of the operations are started

we have a series of dots whose lengths mean nothing,

but simply indicate that work has commenced on those

operations.

When the first operation has been completed for the

entire order the bar is extended across the space to join

69 lines would have been required in order to show

the progress of every operation on each piece. For this

reason the condensed form is recommended unless the

greater detail is necessarj'.

The third type of Gantt chart measures the perform-

ance of the Avorkers, as shown in Fig. 21. The lines

and bars do not measure time as in the machine record

chart, but are a measure of the amount of work which

lias been done according to the task, which is the same

in principle as the schedule of work in the progress

chart. Thus, if the time allowed per piece is one-

tenth of an hour, and an operator does 90 pieces in

a da}-, his performance is measured by a light line

drawn through 9 hr. of the daily space. Where the

heax'y line doubles back under itself at the end of

the week it shows that the operator has exceeded the

task. Wlicnevor the operator fails to perform a

TASK AND BONUS CHART, FINISHING DEPARTMENT WEEKS ENDING February 4, and II, I92Z.

Fig. -\ A Gantt M.\x Record Chart of Work Done by Individual Employees

This chart shows the daily and weekly performance of operators ou work for whicli standards have been set.

with the second portion of the bar. This procedure is

carried out for all but the last operation for which

production is charted in the regular way, that is, the

bar is extended each day by the amount finished on

the last operation so that the progress of the finished

part can be seen. The light lines drawn through the

daily spaces indicate the amount done on the last oper-

ation each day. The advantage of .such a chart

is the ease with which work may be planned in advance

so that operations are performed in the proper time

to insure an uninterrupted assembly of the finished

article. A chart of this kind is posted in pencil and
usually kept in the superintendent's office—as it is

primarily intended for his guidance. A summary chart

may be prepared in ink and posted weekly showing the

progress of the completed fuze together with other

articles being manufactured. Prints may be taken of

this and distributed to the manager and others inter-

ested in the production of the plant.

When further detail is required showing the progress

of the individual operations a separate line is given

to each one. If Fig. 20 had been drawn in this way

day's work, a symbol explaining the failure is

jilaeed in the space between the end of the daily line

and the end of the daily space. Every operator's work

is posted daily preferably in the foreman's office, and

the chart reviewed by the foreman and task department

so that proper action may be taken to remove the causes

of failure. The cumulative line is drawn at the end

of the week and the chart is printed, copies being sent

to the superintendent and task department, and the

original held by the foreman. ^Vhen the chart is thor-

oughly understood it is welcomed by the workers who
look upon it as a means of having the measure of their

work fairly recorded, and the causes of failure brought

out which in the majority of cases are entirely no

fault of theirs. It is a means for promoting democ-

racy and fixing responsibility in a shop.

It should be realized that much attention has been

given to standardizing the form of the Gantt chart so

that the number of forms could be kept at a minimum.

It is scon that one form suffices for the man record

and machine record chart. The form of Fig. 17 may
be used for showinp progress where the time unit is
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The Industrial System and the Price System

II—Economic Problems of Industrial Organization

By FREDERICK C. MILLS

Associate Professor of Business Statistics, Columbia University

IN
the preceding article' of this series the factors

of production were described and the nature of

the chief economic processes indicated, with refer-

ence througrhout to the production and distribution of

goods. Actual economic goods are, of course, of primary

importance in economic life, for in the last analysis the

efficiency of our economic system depends upon the

quantity of goods produced and the degree of equality

attained in the distribution of these goods, with due

regard to the maintenance of necessary capital equip-

ment. But to facilitate the production and distribu-

tion of goods man has found it necessarj' to employ a

medium which of itself may satisfy no economic need

nor serve any final purpose. This medium is money.

The Functions of Money

The direct economic functions of money are familiar

and require no detailed explanation. Its primary

services are performed as a standard of value and

as a medium of exchange, a yardstick for measuring

the value in exchange of economic goods of all sorts,

and a universally desired medium for the possession

of which men will part with their products in order

that they may secure others. In a ruder and simpler

system these services might be viewed as of minor

importance, subordinate to the main economic proc-

esses concerned with the production and consumption

of goods. But with the growing complexity of the

economic system—the ever-increasing division of labor

and specialization of function, the constantly greater

importance of exchange and the resulting interdepen-

dence of individuals and economic units—this medium
has come to play a commanding role in economic life.

Instead of occupying a merely incidental place it has

become a factor affecting vitally, both for good and

ill, everj' economic process. Economic activities have

come to be carried on almost universally within an

all-encompassing system of prices, which has almost

the characteristics of an organic entity, so finely articu-

lated are the parts, so intimate the correlations within

the structure of prices. It will assist in an under-

standing of economic processes if the nature of this

system of prices and the part it plays in the working

of the economic system are briefly outlined.

Economic goods, it has been explained, move from

original producer to ultimate consumer down a num-
ber of paraHel and connected channels, passing from

the extractive stage through the hands of middlemen
of various degrees and kinds and along various routes

J See Management and AoinNiSTRATioN for February, 1924,
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movement results only

when an impetus is given, when some force is in oper-

ation. What is the force which thus carries a bu.shel of

potatoes, a ton of coal, a pound of cotton along this

channel ? The stimulus is the desire for profit, and the

means of satisfying tins desire are afforded at every step

in the process of j)roduetion and marketing by a suit-

able margin between the buying price (or cost of pro-

duction) and the selling price. The satisfactory adjust-

ment and maintenance of such price margins is essential

to the functioning of the whole economic system. Goods

move uninterruptedly along the channels which have

been dug for them only when appropriate price differ-

entials are maintained all along the route. Original pro-

ducer, manufacturer, transportation agency, middle-

man—all must operate on suitable price margins if

they are to perform their services. This movement of

goods depends upon a satisfactory relation between

prices, upon suitable conditions in the environing

system of prices. Temporarily, goods may move with-

out a satisfactory differential. The farmer may let his

wheat go below cost, the miller may sell at a loss, but

no permanent flow is possible under these conditions.

The mere existence of a margin between buying and

selling prices is not enough; the margin must be prop-

erly adjusted. If it is too narrow at any stage goods

will accumulate, and something akin to a log jam
will result—a situation not uncommon during certain

plia.ses of the business cycle. Too wide a margin, on

the other hand, may reduce consumer buying or may
interfere with the marketing process by inviting price-

cutting on the part of certain distributors. The smooth,

normal flow of the great rivers of economic goods pro-

duced annually is therefore dependent upon the exist-

ence of proper conditions within the price system;

upon suitable relations between the parts of that

system.

Importance of Price Differentials

The existence of appropriate price differentials is

important in even a wider sense than that suggested

above. The primary motive to business activity under

modern conditions is the expectation of profit. The

business man buys and sells, organizes and admin-

isters, because thereby he hopes to make profits

—

pecuniary profits. The importance of the role played

by business enterprise has been indicated in an earlier

article. It is the organizing, directing, initiating fac-

337
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tor in economic life today. The economic system, as

we know it, would not function without suitable profit

margins which will induce such activity. This is not

to say that some other system might not work; other

arrangements, perhaps more equitable and more in

accord with ethical standards, are conceivable. But

our pi-esent economic system operates efficiently only

under the stimulus of profits. When price relations

permit suitable profits to be reaped, goods move, houses

are built, employment is .steady. Abnormally large

differentials may impair the working of the system,

just as too narrow margins may check business enter-

prise and cause stagnation. The conduct of the whole

system, the proper functioning of every part of the

immense structure which has been built up for meeting

economic needs, depends upon the existence of suitable

profit margins, and these depend upon price rela-

tions. The production and movement of goods, the

employment of labor and capital, the full use of natural

resources—all are conditioned by price relations.

The Price System and the Co-ordination of Economic
Activities

The final significant service which the price system

performs, a .service not distinct from those ali-eady

mentioned, but including them all, is that of serving

as a medium through which order and co-operation

are introduced into the economic system. The nature

of this service requires some explanation.

Minute division of labor in a manufacturing or

mercantile establishment increases the difficulties of

administration. It becomes harder to secure the co-

ordination of specialized activities of the different work-

ers which is essential to productive efficiency. Similarly,

in an economic system characterized by the high de-

gree of industrial and geographical division of labor

which is so marked a feature of the existing order, the

perfection of co-ordination is vital. Consider the situa-

tion of New York City, an agglomeration of almost six

million persons, engaged in highly specialized activities.

It is essential to the very existence of this mass of

people that supplies of meat, milk, cereals, vegetables,

fruits, coal, be brought to the city in the proper quan-

tities at the proper times. There is no one human
brain which directs and apportions the flow of goods

into the city. Similarly, over the Avhole globe, goods

are moving back and forth in mighty volume between

the specialized centers of human activity, and if the

flow be jammed, or if there be an imperfect adjust-

ment in time or in quantity, imemployment, suffering,

perhaps starvation, result. Seldom do such maladjiist-

ments occur. The precision and timeliness with which
these diverse movements are adjusted is a marvelous
thing, when one considers that there is no directing

hand to follow the multitude of trains and ships and
to adjust their movements to the needs of the peoples
of the world.

Competition as a Regulating Factor

The regulating factor is, of course, competition, work-
ing through the medium of prices. The price morhan-
ism reacts immediately to a shortage or surplus of

goods anywhere on the occupied globe; exceptionally

high or low prices stimulate or retard the flow of

goods, correcting at once the conditions which gave rise

to abnormal prices. Not only is the flow of goods so

regulated, but an efficient distribution of economic

labor is secured in the same way, through the reactions

of the price .system to maladjustments of supply or

changes in demand. It is the system of prices, encom-

passing the structure of organized and specialized in-

dustry, through which this regulating agent functions.

Yet, effective as this regulating agent is, it is by no

means perfect in its operation. A few generations ago

economists were wont to deify unrestricted competition

and the freedom of enterprise which went with it,

but a fuller experience with competition under modern
conditions has demonstrated that there are serious

dangers attached to its unrestricted operation. Some
of these dangers have been suggested in preceding

articles. Moreover, the price system through which
modern competition operates, and which serves as the

regulating medium in economic life, is itself subject to

disturbances which may seriously impair its usefulness.

When the price system is out of adjustment it no longer

serves as a medium which reflects the economic needs

of the people everywhere, and as a result delicate eco-

nomic relations are disturbed and the free flow of

goods and services is prevented.

The disturbances which thus affect the price sj'stem

have a very important bearing Upon -practical business

problems. Some of the effects of such price changes

have been indicated. These may be summarized and
certain general causes suggested.

Effects of Price Disturbances

In a profit-seeking world price differentials furnish

the incentive to the activities which keep goods moving
from producer to consumer. It is by no means desirable

that these margins be fixed, of course. An increase

in demand for a particular type of goods stimulates

the flow by increasing the margin, and a falling off in

demand has the reverse effect through effecting a

decline in the margin. Flexibility is essential to the

functioning of an economic .s.ystem which meets the

needs of a growing and changing society, and flexibility

would be impossible with constant price relations. Such
changes as we have in mind here are localized, marking
a transfer of demand from one article to another. A
])rompt reaction of prices to these changes is highly

desirable. But when price differentials are increased

or decreased generallj', or for large commodity groups,

without corresponding changes elsewhere in the eco-

nomic system, that is, when the underlying reason is

not a transfer of consumer demand, serious trouble

may result. Increased differentials may speed up pro-

duction and distribution beyond consumers' needs, and
decreased margins may have the reverse effect, im-

peding the proper flow of goods. Either result may
cause economic trouble.

Similarly, general price changes may unduly expand
or abnormally conti-act the profit margins which play

such an important part in the operation of every part

of the economic system. Large margins tend to cause

the feverish activitj' and unhealthy expansion which

I
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bring about a crisis, and insufficient profit margins

constitute a brake to necessary business activity.

Again, general j)rice changes seriously disturb the

process by which the joint product of the agents of

production is apportioned among these factors. Rising

prices may swell the share of the business leader at the

expense of labor or of the lender of capital, and
falling prices may reverse the process. For changes

in the monetary rewards secured by certain of the fac-

tors of production always lag behind commodity price

changes, and thus the real income, in terms of bushels

of potatoes and suits of clothes, which a given money
income represents, may be seriously altered by a price

change.

The irregularity of price changes may also work
hardships on specialized classes of producers or specific

industries. When a general rise or a general fall of

prices is under way, the movement is seldom uniform
in all lines. Thus laborers, business leaders, capitalists,

and landowners, whose interests lie in certain industrial

fields, may suffer alike, while other industries are reap-

ing the rewards of a propitious jiriee turn. Where
such inequalities represent fundamental economic
alterations, as the dying out of an old industry,

such suffering is unavoidable, but when it is due to the

irregularities of a price revolution it is economically

wasteful.

Connection Between Industrial and Price Systems

This brief exposition is not presented as a com-
plete account of how changes in the price system

may affect the operation of industry and business.

It will have served its purpose, however, if it has

shown how intimate and vital is the connection between
the industrial system, which is primarily concerned

with goods, and the environing price system. The
former is controlled and regulated at every turn

through the latter; the disturbances which affect the

latter react immediately upon the former. A sound
and well-eontroUed price system is essential to the

healthy functioning of the industrial system, and such

a price system has not yet been secured.

It is beyond the scope of these articles to consider

in detail the causes of the general price changes which
often affect industry so disastrously. In fact, there is

no general agreement among economists as to precisely

how these changes are brought about. But there are

certain general relations which are important in connec-

tion with these changes, and a brief explanation of

these relations will make clear certain of the factors

in the problem.

Factors Affecting the Price Level

A general change in prices is, of course, to be dis-

tinguished from changes in the prices of a number
of individual commodities. Individual commodity
prices are constantly changing as conditions of supply

and demand in specific lines are altered. Such move-

ments are essential to the normal working of a

djTiamic economic system. When the price level is

constant such individual changes are counterbalanced

by contrary movements in the prices of other com-

modities. But a change in the general level of prices

takes place when the movements of individual prices

in one direction exceed the movements in the other

direction. Thus 60 per cent of all price transactions

in one month may be at higher levels than the cor-

responding tran.sactions during the preceding month,
while 40 per cent may be at lower prices. The general

level of all prices would be higher in the second month.
The price level i.s, therefore, to be conceived of as

an average. Prices are moving in diverse directions

at any time. When upward and downward movements
cancel each other, the price level is stationarj'. When
out of the multitude of price changes more are in one

direction than in the other, the price level is rising or

falling. What conditions attend such a rise or fall

in the level of general prices?

Since a price is merely a statement of the value of

any goods in terms of monej', it is obvious that any
single price depends upon the quantitative relation be-

tween goods offered for sale and money offered for

goods. There are, of course, conditions lying back of

these two factors which must be taken account of in any
study of a given problem of price determination, but
in the actual settlement of a market price the com-
plex of forces affecting demand and supply express

themselves in money offered for goods and goods
offered for money. In the same way the relation be-

tween the total goods offered for sale over a given

period and the total of money (in any form) offered

for goods, must determine the ratio at which goods and
money change hands. 'Wlien total goods and total

money are in the balance the ratio is an average of

prices or what is termed the price level.

Relation Between Quantity of Goods and Quantity
of Money

The price level, then, depends upon the relation

between quantity of goods and quantity of money.
(The term money in this sense must be understood to

include purchasing power in the form of commercial

or bank credit, as well as the ordinary forms of metallic

and paper money). When the situation over a period

of time is taken into account, as it must be in studying

changes in the price level, it will be recognized that

the amount of money offered for goods depends not

alone on the absolute amount in existence, but on the

rapidity of its circulation. The efficacj- for trade pur-

poses of a given sum of money over a period of twelve

months would be doubled if its velocity of circulation

were doubled. If we let M represent quantity of

money, V the velocity of circulation of money, .V quan-

tity of credit, V velocity of circulation of credit, T
the volume of goods and services entering into ex-

change (the trade factor) and P the average price at

which these goods and services change hands (the price

level \ the relations outlined are described by the

following equation

:

MV + MT = PT
A study of the relations between the factors repre-

.sented in this equation will make clear the conditions

which enter into a price movement. An increase in any
of the factors on the left-hand side of the equation will

serve to raise prices, provided the volume of trade re-
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mains constant, while a decrease will have the reverse

effect. The thoroughgoing belicTer in the so-called

quantity theory of money (strictly, a quantity theory

of prices) explains all price movements as the result of

changes in some one of the other tive factors in this

equation. Prices are looked upon as the passive ele-

ment, following movements in the other factors. Thus

the tremendous rise in prices here and abroad during

the war is looked upon as the result of increases in the

volume of money and credit. The floods of irredeem-

able paper money abroad, the tremendous expansion of

credit attendant upon the development of the federal

reser\'e system, facilitated by the great increase in gold

holdings in this country—these are held to be the direct

and active factors in the price revolution. Opponents

of the theory contend that prices themselves may play

an active part—that a rise in prices may call more
purchasing power into existence. Thus a merchant may
be handling a given volume of trade with an average

bank credit of $10,000. If prices double he may need

a credit of $20,000 in order to handle the same physical

volume of trade. The rise in price called new deposit

credits into being.

The elements in the equation are so difficult of

actual measurement that the controversy has not been

settled. That there is a close relationship between

quantity of money and quantity of goods is ob\ious,

however. Whether an increase in the money factor

causes or merely facilitates a rise in prices need not

concern us here. It is sufficient for our present pur-

pose to recognize the connection between these two

factors. A key to the problem of price changes is

furnished and methods of controlling the general level

of prices are indicated by this theory.

The Control of Price Movements

The violent price changes of the last 10 years have

so dislocated internal and foreign trade relations, and
have at times so upset that equilibrium which is essen-

tial to business stability, that the problem of prevent-

ing such violent fluctuations has come to the fore in

economic discussion. Those with the most definite

views as to method are the out-and-out quantity

theorists, notably Irving Fisher. The essence of

Fisher's plan lies in the proposal for a compensated

dollar which is designed to replace the present dollar,

of fixed gold content and varying purchasing power,

with a dollar of a varying gold content and, it is hoped,

a constant purchasing power. These changes in the

gold content of the monetary unit are to offset the

effect of price fluctuations upon purchasing power, and
are expected to check any but minor changes in the

general level of prices. Other plans to the same end
have been proposed. Of some current interest is the

suggestion that the Federal Reserve Board so manipu-
late the credit resources of the country as to prevent
marked price changes. The Federal Reserve Board
itself has refused to use its power to any such end.

While none of these proposals may ever be carried

out in practice they are significant as attempts to ex-

tend man's control to a field which has largely been un-
. directed and unregulated in the pa.st. The individual

industrial unit has been studied in detail, and com-

prehensive programs looking toward more scientific

administration have been carried out. But the system
of prices which binds these units together, which fur-

nishes the medium through which economic forces act,

has come to occupy its dominating position almost with-

out man being conscious of its development.

Business Policies and Price Movements

While these major swings of prices are not yet subject

to control it is possible to frame business policies with

due regard to current price movements. The impor-

tance of these fluctuations to the individual business

man need not be emphasized. The memories of what
happened to high-priced inventories in 1920 are still

fresh in the minds of business men, to recall merely
one example of how price movements strike to the heart

of the individual business. These movements are not

mere economic abstractions, of only academic interest,

but facts of vital concern to all who buy and sell.

The highest degree of internal efficiency will not guar-

antee business success, unless business policies be framed
with the closest regard to external developments, par-

ticularly in the field of prices. To enable these move-
ments to be followed, index numbers of prices are cur-

rently compiled and published by various agencies,

and some familiarity with these index numbers is

essential to effective business admini.stration.

Index Numbers

A completely accurate measure of price movements
would include all price transactions during a given

period, all sales at wholesale and retail, all wage pay-
ments and payments for other services, all transactions

in which the monetarj' factor appears. Such a measure,
of course, cannot be compiled. Here, as in many other

fields, we must be content with the study of a sample,

and all index numbers of prices are thus based upon
samples.

The three chief American index nimibers of whole-

sale prices, those of the United States Bureau of Labor
Statistics, Bradstreet's and Dun's, are alike in cer-

tain respects, though there are rather important differ-

ences. Bradstreet's, the simplest in construction, is

merely the aggregate of the prices per pound of 96

commodities. Since many of these articles are not

quoted on the "per pound" base, this involves a re-

duction of the original quotations to this base. A
change in the price level is indicated by a change
in the total cost of these 96 articles. These totals may
be reduced to percentages, using any desired month or

year as the ba.se of these calculations. Dun's index is

of the same general type, an aggregate of actual prices,

differing from Bradstreet's in that more commodities
arc included in the sample and in that the prices

of these commodities are weighted in proportion to

their relative importance. The logic of this weighting
process is obvious. A given change in the price of

wheat, for example, is much more important than an
equal change in the price of peanuts. The index of

the Bureau of Labor Statistics is more comprehensive
than either of the other two, being based upon 404 price

quotations. This index is constructed by securing
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weiglited aggregate of actual prices, the aggregates

being expressed as percentages of the 1913 total.

Certain Differences in the Three Indices

Tliis very brief account does not permit a detailed

discussion of certain important differences between

these three index numbers. In comparing them, or in

using any one of these as an index of price changes,

these differences must be held in mind. The most im-

portant are due to differences in the commodities

included. Thus Bradstreet's is heavily weighted with

raw materials, in particular with textiles, and its move-

ments are affected to a greater extent than the other

index numbers by raw material and textile price move-

ments. Since raw material prices are more sensitive

to business changes than the prices of manufactured

goods, Bradstreet's index is a fairly sensitive barom-

eter of business conditions. Dun's index gives greater

relative weight to foods. Food priees are affected by

weather and crop conditions as well as by business

conditions, and this index number may at times reflect

changes of the former rather than of the latter type.

The index of the Bureau of Labor Statistics is ba.sed

upon prices at wholesale of a great variety of com-

modities, the various types being more adequately rep-

resented here than in the construction of either of the

two index numbers discussed above. Manufactured

goods bulk large in the commodities included, and, since

the prices of these goods are generally more stable

than those of raw materials, the index is less sensitive

than is Bradstreet's, reflecting only the major move-

ments of prices in general. It is without doubt the

best general index of wholesale prices, though for cer-

tain specific purposes Brad.streei's or Dun's may be

preferred.

Index numbers of retail prices and of the cost of

living are also currently published, and serve as useful

guides to movements in these two fields. The difficulties

attendant upon the collection of data are so numerous,

and there are so many technical problems connected

with the weighting and averaging of the data when

collected, that the degree of confidence attaching to

measures of wholesale price movements cannot attach

to index numbers of retail prices and of living costs.

The economic system operates through the instru-

mentality of prices, and its behavior cannot be under-

stood unless the important part played by price

relations in the flow of goods and in the apportionment

of the product of industry be appreciated. The price

system, however, does not function perfectly. Wide

price fluctuations occur, and these throw the economic

system out of gear, feverishly accelerate or choke the

flow of goods from producer to consumer, impoverish

some producers while pouring unearned gains into the

laps of others, and work hardship by altering the shares

in distribution. The study of these price movements

has shown that there is a fundamental relation between

])rice changes and changes in the volume of money, and

this discovery has led to many proposals for the regula-

tion of prices. While such price regulation is not prob-

able in the immediate future, it is yet possible to avoid

the worst effects of price fluctuations by studying the

movements of index numbers of prices and by framing

business policies in the light of the knowledge thus

obtained.

(To he continued in the April issue.)

Outside Conveyor for Elevating Materials

Bv CHARLES W. GEIGER

THE non-uniform conditions existing among dif- are unloading the car. Index Number

ferent industries and even among plants engaged The economy of this 658.281 Mechanical

in the same line of manufacturing, necessitate quite installation over hand
conveyors

different types of materials handling equipment. Some methods, a hoist, or a

devices can be of standard design, others must be freight elevator is evident even without cost figures,

special. Certain installations are made up of sta-

tionary apparatus while many will have to move or be

portable.

Fig. 1 shows a piece of equipment of a special class

and semiportable, that is, it can be moved and ad-

justed as required. It is installed in a western can-

nery and is used to elevate bags of sugar. Freight

cars are run alongside the building and the bags are

unloaded and delivered to the third floor by means of

a conveyor.

As the apparatus must serve the car at a range

of levels within the height of a box car, it must be

adjustable within these limits. A hoist attached to

the stirrup holding the lower end of the elevator ac-

eomjilishes this purpose. The hoist is suspended from

an overhead support and is operated by the men who Fic 1 L'O.SVtVOR TO C-VKKY U.UiS OF SlOAR



In the Interest of Peace

AT the present time there is a real danger to the

L. -n-orkl of a war of destruction "on a siiper-

cj'clonic scale"—a war in which civilization itself is

likely to be destroyed—in which all that we have

made boast of in moral, material, and intellectual prog-

ress, will take its place with the "glory that was

Greece and the grandeur that was Rome". It is hard

to conceive of such a thing. Those who are in a posi-

tion to see the future most clearly, say it is a real

possibility. As stated by Lloyd George on his recent

visit, unless saved by some unknowable happening,

"Civilization is doomed within this generation to a

catastrophe such as the world has never seen".

Nor are there lacking significant occurrences to give

color to this dire prediction. The next war, if it comes,

will be an aerial warfare. French air power has

already increased enormously—to a point which has

caused her neighbors grave concern. Signor Musso-

lini says: "If others arm in the air Italy must also

arm in the air. The other day 300 aeroplanes flew

over Rome without mishap. Next year their number
will be three times that figure." Great Britain, uneasy

over the overwhelming superiority of the French aerial

forces, has entered on a policy of aerial expansion

—

to be continued until her aerial equipment equals that

of any other power. France at once votes huge appro-

priations to maintain her supremacy. All in all, it is

the vicious circle of preparedness that in itself breeds

war.

As to the nature of that next war—if it is allowed

to come—we are told by those best informed that it will

make the last war seem but little more than child's

play; that it will spare neither young nor old, soldier

nor civilian, man nor woman. Aeroplanes and gas are

the terms of its expression and of this gas, Philip Gibbs

says in a recent article

:

That gas used in the last war was like a lady's perfume
compared with the poison that has been prepared for the

next war. It i.s a fine powder that spreads imperceptibly

over a wide area, blasting all life upon which it falls. There

is no gas mask yet invented through which it does not pene-

trate. It becomes a sluggish vapor, creeping down into

cellars and underground places, lying there ready to choke

any living being who comes within its reach.

It is regrettable, but it is true, that bitter partisan-

ship has prevented the United States from leading the

world in some concerted effort to make another war im-

possible. Since this is the case, we should do what we
can to preserve world peace and at the same time place

ourselves in a position to protect our own people.

The leading article in the present number of

Management and Administration, by Dwiglit F. Davis,

Assistant Secretary of War, gives needed assurance

that our War Department has a realizing sense of the

present critical European conditions and. by a rarely

intelligent move for preparedness, is both helping to

preserve the peace of the world and to defend our

people in case of need.

The last war demonstrated conclusively that the

heart of a nation's military strength is not in its army,

nor in its na\'y, nor even in its aerial forces. These

must, of course, exist, if any real defense or offense

is to be made, but the effectiveness of the actual fighting

forces depends upon the food reserves, and the pro-

ducing activities far behind the lines where men,

women, and children may work to supply those engaged

in actual combat with the prodigious means required

for its maintenance.

It is here that our major preparation is to be made.

Industry is not to be diverted from its normal course,

so long as peace prevails, but is to be surveyed, and

the possibilities of each important plant so charted

and co-ordinated and secured, that should the need

arise, the entire industrial power of the country can

be mobilized almost overnight in the service of the

government. A better or less harmful form of pre-

paredness could hardly be devised. It can be used if

needed, but is not "rusting out" if it is not used.

When needed it is ready, but meanwhile it is not in

such shape as to be a temptation to hasty, ill-consid-

ered, or unnecessary warfare.

If Germany had known that the United States

would be drawn into the struggle, and more particu-

larly, that she could and would mobilize with sufficient

promptness for really effective participation, it is not

probable that the Great War with its appalling losses

would ever have occurred. It is not possible for

European nations to engage in another miglity life

and death struggle without such damage to our interests

and such international complications as will inevitably

draw us into the conflict. The knowledge that this

is so, and that if the United States is drawn in, that

the entire military and economic forces of the mightiest

power on the globe will be prompt^ mobilized and

hurled against the offending power, will surely give

pause to any nation before it initiates Armageddon.

It may in itself be enough to prevent the conflict that

the statesmen of the world now fear.

The Biography of Frederick W. Taylor

COPLEY'S life of the "Father of Scientific Man-
agement" has been in preparation almo.st from

the time of Frederick W. Taylor's death in 1915, a

period of nearly 9 years. It is now in our hands as

one of the vital books of the immediate present.

The author set out to write the biography of a great

man. This he has done and done well, but he has also

done much more. He has answered for us affirmatively,

the question—Was Taylor, the man, as great as his

work ?

Further, the book is the story of the origin, develop-

ment, and nature of scientific management and the

Taylor System, and incidentally a portrayal and in-

342
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teriiretation of an upheaving American industrial

epoch, 1880-1895.

As an intensely liuman story of life in industry it

will be read and reread, as an exposition of manage-

ment in its historical setting it will be referred to

and used again and again. Nothing but good can be

said of the general treatment adopted by the author.

Candor and impartiality are prominent characteristics,

for both the weakness and strength of the man are

portrayed. The selection and grouping of material

have priduced an interesting narrative. This has been

possible for the subject was a man who was earnest,

vehement, and combative, who lived amid struggles

and controversies, many with dramatic settings equal

to tlie plots of virile fiction. The gift of interpreta-

tion has been freely used. Not only are events nar-

rated but their meaning and significance are inquired

into. All in all it is an outstanding example of re-

search and authorship.

Because of the immensity of the task of reviewing

the life of a man who did a prodigious amount of

work, it is not surprising that some few incidents and

statements seem out of proportion or even presented in

an erroneous setting. It may even be felt that they

throw the real excellence of the biography into higher

relief.

Emphasis is placed upon Taylor's willingness to

undertake difficult, distasteful work—the cleaning out

of a stopped-up drain being particularly cited. In this

respect he was no different than hundreds of engineers

in charge of maintenance, who accept such jobs as part

of their regular duties and perform them without any
tliought that they are worthy of special mention.

On page 23 of Volume II, in describing Gantt's

joining Taylor at Bethlehem, the author attempts to

sum up Gantt's characteristics bj- comparing them with

Taylor's. Many who knew Gantt well will not accept

the picture thus written, particularly these lines:

"Taylor was thoroughgoing; Gantt did not wish

to go an}- farther than you were willing to have him.

Taylor was profound, revolutionary; Gantt adaptable,

opportunist."

The ideas that Gantt was not thoroughgoing, that

he was an opportunist, will never be believed by those

who knew him well. No one more clearly saw, care-

fully fornnUated, and tenaciously held to principle.

The author has seen fit to devote a chapter to Tay-

lor's relations with the ileetings Committee of the

American Society of ilechanical Engineers over his

paper on, "The Principles of Scientific JIanagement".

It is regrettable that he does not tell the whole storj'

nor give the sequel. The situation created in the

Society by the withdrawal of that pajier led directly

to the report on "The Present State of the Art of

Industrial ^lanagement" of 1912. which Taylor warmly
praised when it was presented and di.seussed.

A minor but rather curious omission is the date

of his death from the last chapter, "The End of the

Pilgrimage". More than an offset to such a detail,

however, is the carefully planned and workcd-out index

—a striking and pleasing exception to those usually

found in biographies.

But. to turn again to the work as a whole:

As tlie last word is read and the book closed possibly

the most lasting impression is that of the stupendous

task attacked by Frederick W. Taylor. In magnitude

and complexity the organization and management of

industry can only be likened to the organization and

administration of government. The latter has had

centuries of development and improvement; Taylor

elevated the former to a science in the brief space of

30 years.

Professional Advertising

ETHICS of Advertising for Accountants" which

appears on page 345 of this issue is a strong argu-

ment for the proper kind of advertising by accountants.

I\Ir. Scovell has stated the case so clearly from his

point of view that nothing need be added.

But a further word may be written from the point

of view of the business man, the client of the profes-

sional man. When the business man needs professional

counsel his interests and those of his adviser are served

by bringing them together. An unexcelled means to

that end is publicity, which can take many forms of

which advertising is but one. Therefore, advertising

of itself can hurt neither and may substantially aid

both, for the business man is entitled to know what

professional services he can secure and who can render

them.

In some respects the accountant is not so well sit-

uated to make professional contracts as certain others.

The doctor liangs out his sign on some principal street

and has put up a continuing advertisement, which he

supplements by joining the board of his local hospital,

and his local medical society. The lawj-er likewise

hangs out his "shingle" and professionally enters the

life of his community. To a much less degree can such

steps be taken by an accountant.

Furthermore the public holds no prejudice against

the accountant who advertises, such as is felt toward

the advertising physician. And many accountants who
are known to be reputable and are regularly retained

by leading industrial firms have advertised.

On the other hand, accountants' advertising, as in

the ease of any other professional advertising, is liable

to go astray unless there are some recognized limits.

Perhaps a suggestion may be taken from other pro-

fessions le.ss clo.sely hedged by ethical considerations

than law}-ers and physicians. For instance, the code

of ethics of the American Society of Jlechanical En-

gineers, an organization of 18.000 professional men.

contains this proviso in regard to the advertising of

a member:

He will advertise only in n clignitied manner, being careful

to avoid misleading statements;.

That is, there are just two things requireil of a

member of the American Society of Mechanical En-

gineers when he advertises—common decency, and
common honesty.

Would not these same requirements cover almost any

professional advertising? Could even the physician

and the lawj-er go far astray in advertising if their

statements were dignified and honest?



THE READERS' PAGE
Securing Additional Capital

IN the December number of Management and
Administration a correspondent asked for sug-

gestions as to how he might raise additional capital

—

$50,000 for a small business which had reached the
point of self-support but must be enlarged before it

could be made really profitable. Several very interest-

ing responses were printed on the Readers' Page of
the February number of Management and Adminis-
tration. Additional letters are given below:

Editors of Management and Administration :

In reply to the question in the December issue of
Management and Administration regarding the
securing of additional capital, the writer without
knowing the line of manufacture, submits the following
answer, basing it only on general experience.

It would appear that the manufacturer's troubles
are purely internal. A general manufacturing business
with a turnover of $200,000 per year should show a
reasonable amount of profit after deducting aU
expenses.

However, if this is not the case, but the net profit

per unit is reasonable, the trouble must be that the
cost records are inadequate or salaries and operating
•expenses are too high, or possibly the fixed charges
and reserves have not been correctly analyzed.

It is fairly safe to assume that if the company care-
fully looked into these problems additional capital
would not be the solution, as the ratio between ex-
penses and profits would remain comparatively the
same.

If there is a keen competitive market for the com-
pany's output, which would have a tendency to reduce
the net profit, the only way out of this difficulty would
be to reduce operating expenses through close analysis
of these expenses or up-to-date methods of production.
A greater volume of production would possibly raise

the net profit at the end of the year. This net profit
would, however, depend upon the market conditions,
whereas if each unit shows a comfortable profit and
production runs along normally, there should be a sub-
stantial gain to the Surplus account at the end of
the year.

Of course it is understood that the above is not
necessarily the solution, the writer not knowing local
conditions or the product. If, however, the business
shows no profit now, surely increasing capital will not
prove a panacea.

Fred A. Sharp.
Cost and General Accountant.

Editors of Management and Administration :

In response to the inquiry of your correspondent
who asks for suggestions as to how to raise a small
amount of additional capital, I wish to present a plan

which may meet the situation. This is the sale of stock

to his own emploj'ees. In addition to procuring the

capital needed, this plan serves to retain the employees
in the service of the company because it increases their

interest in the company.
As a rule emploj-ees should not be encouraged to buy

anything but an investment interest in the business.

That is, the company should sell them preferred stock

rather than common stock. Probably in this case the

issue would be $50,000 of preferred stock. The details

of this issue should be carefully planned and cautiously

handled.

There are three concessions commonly made to em-
ployees purchasing stock of their own company which
should be considered. These are,

1. Permission to purchase stock at less than market
value.

2. Payment to be made on the instalment plan.

3. Payment made by deduction from salaries and
wages in monthly or weekly instalments.

If this company employs 500 men, and each one sub-

scribes for a share of stock at $100 par value, the addi-

tional capital needed would be at once secured. Fur-

thermore, additional working capital can be secured

at any time in the future by a subsequent issue and
sale of stock.

Very truly yours,

Julius E. Rhodes.

Editors of Management and Administration :

In the letters to the editors in the December number
of your magazine I notice the interesting problem of

the manufacturer who wishes to extend his business.

Judging by the one size factor indicated, this is a

concern employing in the neighborhood of 50 people.

The opportunity for saving on labor may therefore be

somewhat limited, but it does not follow that enough

could not be saved to allow for gradual expansion.

In the statements relative to borrowing further cap-

ital, tliere seems to me to be some inconsistencies. Pos-

sibly there are bank loans, in which case the equip-

ment cannot truly be considered tinencumbered ; the

bank would probably reduce the line of credit if money
is borrowed on the equipment. There is also men-
tion of reserves being set aside ; if these are actually

put into a fund which will not be used for some time,

it might be feasible to borrow from that. There are

also other available sources if it really is necessary

to bring in cash.

In order to make more definite suggestions it would
be necessary to have detailed information as to the

conditions.

Sincerely yours,

H. P. LOSELY.

344
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THE writer of the letter piven below sends it in

witli the following statement and stipulation: '"1

am sentling it to you, with the proviso that if you
publish it you do not put my name anywhere near or

around it. Confession is good for the soul but not

for publieation."

Editors of Management and Administration:

I see that one of your correspondents has the same
desire to raise more capital or put out a bond issue

that has struck most of us at one time or another.

The answer is simple—there is no legitimate way for

him to got the mone.v. lie can finance it through
friends, only there is the danger that "Friends" who
ad%'ance money sometimes think they have bought the

lender, his business, and all his future prospects.

Then there are banks, but national banks or trust

companies are supposed to keep their capital liquid.

He can borrow for 90 daj's at a time on his character,

if liis business looks sound, but if he renews these 90-

day notes more than a couple of times the bank
examiner is likely to suggest that the bank thaw out

the account. Savings banks can lend on real estate,

but probably that is not enough for his purposes. Then
he can go to his large customers, but this is the same
thing as going to friends. He does not merely borrow.
he sells out and pays interest at the same time. The
people from whom he buys may finance him on a basis

of ultimately getting it all. There may be instances
wliere some ultra-altruistic person has let the borrower
get away with his hide, but they have escaped my
notice for some years.

There is really only one way for a small business
to grow and that is by financing itself. The owner
has to live on salt pork and onions until his health is

ruined and then there is a pretty good chance that he
may make as much out of the business as he would have
made by making these same savings and depositing
them in the bank each week.

This sounds pessimistic. It is pessimistic. I have
tried all these ways of financing a small business. At
33 years of age I was an old man. I juggled a hundred
thousand in notes and a similar amount in real estate

mortgages for several years. I ruined my digestion.

Then the banks con.solidated and they hung my pelt

on the barn door to dry.

Never again will I try to finance a small business.
Either let it grow naturally or else make a ten million
dollar thing of it and go it for a grand success—or
smash.

The Ethics of .\dvertising for .Vccountants

Editors of Management and Adminlstration :

Your understanding is correct, as expressed in your
letter of September 25. that I am "one of tiiose who
believe that there is nothing unethical in proper adver-
ti.sing of professional accountants". I am indeed
glad to respond to your request to open this tojiic

for discussion, particularly as you say that my com-
munication may be "pungent in flavor if I wish." be-
cause I do not feel that I can do justice to this topic

without some use of the first personal pronoun and
some other references and allusions which may seem
(juite pointed to some of j'our readers.

I am grateful to you for narrowing the discu.ssion

to " prapcr advertising of professional accountants".

I will say at the outset, that I think some advertising

that has been done is distinctly improper and, there-

fore, unethical, and some of it would have been just

as unethical for a self-respecting merchant.

I also appreciate your limitation of the discussion

to "professional accountants," because, while there

may be some question regarding advertising by other

professional men, the fact is that the accountants, just

;it the moment, seem to stand midway between those

professions, like law and medicine, which are bound
hard and fast by tradition and precedent, and some
newer professions like engineering, which are freely,

and, in my opinion, most advantageously using good
advertising. I sliould like to throw my influence to

kee]y the vocation of professional accountancy in har-

monj- with the best thought of the modern business

world, which accountancy has to serve, rather than see

it uiirca.sonably follow the traditions established for law
and medicine.

Accountancy, Law, and Medicine

In the first place, the analogy between accountancy
on the one hand, and law and medicine on the other,

is extremely .slight. All three, it is true, require a
good education, but that is no more than can be said
of many non-professional positions in the modern busi-

ness world. Accountants probably deserve a standing
as professionals by the conventional test of learning
and skill, but medicine very largely, and law to some
extent, still preserve the traditions of serving apart
from a money recompense, and in all the comment
al)out accountancy being a profes-sion like law or
medicine, I never heard anybody bring that forward
as a reason for lining the three up together.

Furthermore the relation of accountants to their
clients, and to the business world, is entirely different

from that of attorneys, Mr, A, dealing with Mr. X,
is oidy slightly concerned as to the name of Mr. X,'s
lawyer. A expects X's lawyer to take sides; he is an
advocate devoted to his client's interest, .so long as
he is a client, above all other considerations. Devotion
is not a product which can be advertised.
The accountant who serves Mr, X may, on the other

liand, have a very large duty and responsibility to
Mr. A. It is one of the attractions of accountancy and.
in my opinion, the best tradition of the profession, that
it has a duty to the trutii above all things else. Ac-
countants must develop and support by consistent prac-
tice a reputable name, and the worth and standing
of tliat name mn;i wrll be kept before the public, in the
interest not only of the accountants, but also of the
clients who expect the firm name of their accountants
to mean something to those with whom they have
financial dealings.

There is another important difference between ac-
countancy on the one hand, and law and medicine on
the other, namely -that there is nothing as yet to
prevent any person, regardless of his qualifications or
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lack of qualifications, from practicing as an accountant,
and holding himself out to the world as such ; whereas
such a proceeding would be a violation of law for un-
qualified doctors, and a man would not be allowed to

practice before anj- court unless he was a member of

the bar. These restraints in respect to both law and
medicine necessarily have a decided influence on the

ethics of these professions, in regard to various matters,

including advertising, for which there is no parallel in

accountancy.

Accountants' Advertising

It is, in my opinion, a great misfortune for ac-

countancy and accountants that the American Insti-

tute of Accountants has seen fit to take the stand it

has regarding advertising, that is. prohibiting by a
so-called rule of conduct, what in fact might well be
regulated, but which cannot by any possibility be
stopped. Indeed, one of the greatest arguments for

printer's ink advertising on the part of professional
accountants is the outstanding fact that nearly every
one of them is already doing all the advertising he can.

I have repeatedly heard it said by those who ought
to know that when the American Institute of Ac-
countants drafted the rule which is now in force

against "advertising" by members, this nde had to

be considerably emasculated before it was acceptable
to some of the recognized leaders of the profession,

who have for a long, long time indulged themselves
in some of the most effective printed advertising
(booklets and bulletins) which professional account-
ants could do. If this sort of printed advertising is

allowed to pass as reputable, is there any sense in

saying that very similar material in a slightly different

form, somewhat more frankly advertising, shall be pro-
hibited ? Is not this pretty close to downright hypocrisy ?

Another striking piece of evidence on this issue is

provided by one of the best-known firms of public ac-

countants in the United States, and incidentally one
of undoubted high standing, whose senior partner has
been heard to reproach those who would advertise in

the commonly accepted sense of the word, by the state-

ment that they were thereby "commercializing" the

practice of accountancy. This same firm has some ex-

cellent connections with a strongly established business

organization, and keeps those connections steadily

before an interested public. This, I think, is a per-

fectly proper thing for them to do, but the advantage
of the whole proceeding, as far as they are concerned,
lies in the fact that it is good advertising, and it is, in

my opinion, utterly inconsistent for these same people
to reproach others for advertising in a .slightly different

form.

Still another accounting firm with a national repu-
tation established a branch ofSce in an important city,

in charge, if you please, not of a seasoned, profes-
sional accountant, but of a man who was a "good
fellow," widely known in the community, and a skilful

business getter. "Will somebody who knows, please
say why, even if that is "good business," it is any more
"ethical" than a straightforward use of printer's ink
to tell a truthful story which may bring clients into
the office?

Furthermore, in common with nearly all the am-
bitious lawyers and doctors, accountants are con-

sistently advertising in all the petty, hypocritical ways
which are abhorrent to people who like to work out in

the open. How many men have been constant at-

tendants at popular churches, or sought admission to

and attended at popular clubs, that they might be

"known among men"? How many accountants, like

lawyers and doctors, have diligently cultivated their

golf game that they might be acceptable partners to

business magnates who might, forsooth, in the intimacy
of perspiration and profanity on the golf course, take

a liking to the aforesaid doctor, lawyer, or accountant,

and, perchance, become his client at some later date?
Let me ask the professional and business world, is it

better to scramble for clients in the name of piety or

exercise, with a certain inevitable mixture of hypocrisy,

or to tell one's story in the accepted business way,
free from methods that are in any way open to

criticism?

What Accountants Have to Advertise

Abandoning all such arguments by analogy or con-

trast, let us come somewhat nearer to the merits of the

issue, and see what it is that accountants have to

advertise. It is indisputable that men of good taste

do not proclaim the fact that they maintain higher

standards of integrity, or technical skill, than other

individuals. But when the business world is looking

to an organization it is. however, justly interested in

standards of personnel. Our own firm, for example,
could with truth say that it has consistently set high

educational standards for admission to our organiza-

tion, and has urged its men to qualify for profes-

sional examinations as set by various states and by
the American Inistitute. We know that this has had
its expected result on the qualitj- of men attracted to

our organization, and we have had some entirely unso-

licited but nevertheless very gratifying comments from
our clients on this particular point.

Accounting firms differ widely in matters of policy

as to permanency of staff, and if a firm has succeeded
in maintaining its personnel with a minimum of
change, and has a creditable record of long service with
corresponding experience available to clients, why is

not that a perfectly legitimate argument to be offered

to all who are interested ?

Accounting firms, furthermore, vary widely in the

scope and variety of work which they undertake to

do. Some accounting organizations (not including

ours) undertake appraisals with their own staff, or with
closely allied groups, and if they think that combina-
tion of service is significant to the business public, win-

is it in any way improper for them to emphasize that

in their printed matter? If another firm (like our
own) has experience with a great variety of work in

the field of cost accounting and industrial engineering,

and carries on that service in connection with a well-

established auditing practice, why should any fair-

minded person object to that statement being put
forth in any of the conventional ways likely to make
a favorable impression on the business public?

'Wc think it significant that our firm has several well-
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located offices, and feel that several of our competitors

are even more fortunate in that respect, but in that

connection it is difficult to see why any reasonahle per-

son should object to a discriminating statement as to

what kind of service a fii-m is prepared to give at its

.several offices, if, as may well happen, certain special-

ized service is not eiiually represented in all locations.

Merely the name on the door may constitute an office,

as far as some firms are concerned, but the letter

may kill while the spirit giveth light in matters of

this kind.

Need for Accountants' Advertising

An outstanding fact of great importance, when one

is considering publicity by accountants, is that the

possible services of accountancy, in the broadest .sense

of the word, are incompletely understood by the busi-

ness world. It has been the well-considered judg-

ment of some of the foremost advertisers in the ac-

countancy field (and many other advertisers, for that

matter) that whatever was good advertising for their

jiarticular firms would, at the same time, be a very

legitimate help to any competent competitor.

Accountants, like our own organization, who are try-

ing to do what is justly called constructive work, often

feel very keenly the need of bringing the business world

to understand the true significance and possibilities of

.such service. In this connection it should be said that

one of the most straight-laced members of the ac-

eountaney profession, who has emphatically and per-

.sistently opposed the advertising of auditors' services,

has publicly taken his stand in favor of permitting

the advertising of such constructive service. It un-

<loubtedly makes a difference to a client, particularly

an industrial client, whether he has service from an

organization which is doing only conventional audit-

ing, or from one that is actually prepared to under-

take entirely different kinds of professional work.

Distinctions of that kind are significant, and it seems

legitimate to emphasize those distinctions to the busi-

ness world.

In this matter of varied service, public accountancy

in the United States is somewhat different from public

accountancy in Great Britain, where the company's

net requires aiulits for all corporations. Our debt to

the British traditions is enormous, but we have a

right to our own development, and many practicing

accountants in the United States tliink it is a great

advantage that our practice is less bound by tradition,

and that it does undertake a greater variety of con-

sulting work in a single organization. This, it seems

obvious to me. is a proper subject for advertising. It

is. furthermore, the very essence of ]>roper service by

accountants that they should he indejiendent. One of

the strongest arguments for advertising by those who
would market their product on a national scale is that

advertising, with its direct appeal to the consumer,

tends to make the producer independent, and the effect

should be the same for accountants.

There are various ways of getting clients—some of

which I have discussed in another connection—but the

point I wish to make now is that if one method leaves

the accountant entirely independent, and other methods

place him under obligation, by any chance, the argu-

ments are in favor of the first. Advertising is less open

to criticism on that score than some other practices

said to be followed by accountants of large means.

As to advertising by accountants, it may be said, as

in regard to nearly all other advertising, that it is

money and effort wasted unless it is linked with quality

in the product or service advertised.

It seems to me probable that there is .some misun-

derstanding as to what advertising actually accom-

plislies for accountants. It was not the experience of

our firm, when we were advertising considerably, that

printer's ink brought us directly many engagements,

and aside from special advertising that various ac-

countants have done to fit a particular occasion, it is

probably true that their use of i)rinter's ink has .served

chiefly to enhance a general reputation, which has to

be sustained year after year by professional work of

good quality to make advertising, or even continued

existence, po.ssible.

As this whole subject of advertising of accountants

and accountancy has been one of great interest to me.

1 have taken a good deal of pains to inquire what the

most active and discriminating business men think

about the subject. I cannot find that they care much,

if anything, about the "professional" pretenses, but

there is increased disposition, particularly on the part

of well-informed and discriminating bankens, to exam-

ine rather searchingly into the quality of the service

to the exclusion of almost every other consideration.

The bankers, particularly, recall the hesitancy which

the banking fraternity exhibited, only a very few

years ago. toward advertising, and admit that some of

the leading banking institutions in the country have

helped themselves to their very great successes by the

judicious use of advertising. All this has been done

while other banks have followed the ancient course.

I hear no disparaging comments on one group by the

other, nor do I see any reason why such comments

should be passed between accountants who do or do

not choose to advertise.

The business world, on the other hand, has pro-

gressively less and less sympathy with unsound com-

petition. Men who are trying constantly to expand

their business have no .sympathy with arguments which

they think do not sound well in the mouth of a com-

petitor. Business men are also very charj' of extrav-

agant claims, unless, indeed, claims that seem extrava-

gant can he fortified with indubitable evidence.

These are the tests by which rejiresentative business

men meet the daily world. Broadly speaking they

have no objection against any man who has something

to sell, services included, telling what it is and makinsr

the best case lie can for the kind of service under dis-

cussion, or for the particular detail of quality which

his organization is prepared to give.

If, as I believe, this statement will be increasingly

true as the years go on. the mistaken sentiment which

attempts to stifle publicity of legitimate interest to

the business world, will find itself overwhelmed by

more modern ideas.

Sincerely yours.

Clinton H. Sco\xll.



NEWS OF EQUIPMENT
FOR THE MANAGEMENT

This department is conducted to give the

essential facts in regard to new equipment

which may be used in the operation of

manufacturing concerns. As the sources

of the items are reputable manufacturers,

Management and Administration ac-

cepts this information as reliable.

—The Editors.

A Pay-roll Recorder

AN addi- Index Number

. tion to 658.5311 Time recorder

the line of

recording clocks of the Cincinnati

Time Recording Company is known
as the 27. F. A. Series and is fully

automatic in its action. It will care

for any number of employees such

as might be in a manufacturing de-

partment or office and will handle as

many as 24 registrations per day for

each employee.

A typical record card is shown
in the accompanying illustration.

No 283
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warehouses, clocks, and storage

yards.

Crawler Tread Portable
Loader

Ax E \V Index Number

iiidus- 658.281 Portable loader

trial loader

eapaMe of eiittiii>r a path L'U ft. wide

tliroiij^h a pile of material is shown
in the illustration below. It is

known as the "Grizzh'" and has-

been reeently put on the market by
The Link-Relt Company.
The new feature of the "'Grizzly"

loader is the crawler tread applied

to this type of equipment whieh is

of advantage because of the frequent

necessity of moving loaders over

railroad tracks, rough and broken
ground, piles of loose material and
up inclines. Another feature is the

construction of the lower base which
is of solid cast steel. Upon this base

is carried the loading mechanism,
and it pivots on the tread in a man-
ner similar to that employed by loco-

motive cranes. Tread shoes are of

alloy, heat-treated steel, cast in one
piece and attached in a manner
which makes them practically self-

cleaning.

The steering mechanism of the

Crawler tread is controlled bv a

hand wiieel. All other operations

are controlled by levers conveniently

located on the operator's platform

on the upper swivel frame.

Tlie loader has the ability to

swivel and swing independently of

the wheel or tread base. It can back

into a pile of material, dig, swivel,

and elevate at the same time—or it

can do any one of tiiese operations

independently.

The capacit}- of any such equip-

ment, of course, varies with the ma-
terial handled. It is claimed, how-

ever, that the "Grizzly" will handle

45 cu. ft. of bituminous coal per

min. or 40 cu. ft. of 1 1 •. in., or under,

crushed stone per min.

Electric - Motor - Operated

Valve Control Unit

Index Number

621.846 Valve control

THE ne-

cessity
for the
motor operation of important valves

has been fully established during the

past few years, and the Cory-Recony
Electric Control Unit has been de-

signed and put on the market with

the object in view of fulfilling the

many requirements involved.

The unit design makes it possible

easily to mount the control on anv

new valve, or on a valve which is

already installed. The operating

controls, or stations for the control

of the operating unit, can be located

at a distant point ; for one need only

throw the switch control to the open
or closed position and tiie control

Fio. 1 MotorOper.\ted V.\lve
Control Unit

Fio. I Crawler Tre.vd I'ortari.f I.omikr

unit will automatically stop itself

when the valve is full-open or closed.

The operating unit is positive and
fool-proof and there is no danger
of over-travel or jamming of the

valve stem. Wear in the valves can
be quickly compensated for by
means of simple adjustable limits

built in the unit case. Adjustment
of these can be made in a very few
minutes.

With the Cory-Recony Control

there is no danger of mishap to an
individual while making adjust-

ments or repairs to a valve, due
to some one accidently closing the

distant control switch. A dc-clulch-

ing lever is provided on the oper-

ating tinit at the valve so that any
one working on the valve can dis-

eonnect the unit both nicclianically

anil electrically, thereby givinir coin-

jdete safety assurance.

Three indicating lights are jiro-

vided in the distant control sta-

tions for designating when the valve
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is open or closed, and also when

the de-elutehing lever has been set

for manual operation. With this

arrangement the distant operator

knows at all times the position of

the valve and whether the control

is set for hand operation or electric

operation.

Control units are made for valves

operating under high and low pres-

sure, and in sizes to fit different

sizes of valves. They are manu-

factured by Chas. Cory & Son, Inc.

ing plants, cement mills, sheds, awn-

ings over loading platforms, and

similar places where a corrugated

material is applicable.

Company at Buffalo on lines supply-

ing air to wrenches and tools in the

assembly department.

Transite Asbestos Roof-

ing and Siding

ANEW Index Number

cor- 695.7 Asbestos roofing

r u g a t e d

roofing and siding material has re-

cently been put on the market under

the name of "Transite". It has

been developed to produce a plant

maintenance material as nearly im-

mune as possible to the deteriorating

effects of fire, moisture, acid, alkali,

heat, or cold. It is intended to be

used for skeleton frame construc-

tion.

Transite is made of asbestos rock

fiber and Portland cement shaped

into corrugated sheets by hydraulic

pressure. A section of such a sheet

is shown in Fig. 1.

These sheets are regularly fur-

nished 42 in. wide to require fewer

sheets and fewer laps in covering a

given surface. This means that they

can be laid over widely spaced pur-

lins or girts. They are applied in

the same general way as other cor-

rugated sheathing.

Transite is made by Johns-Man-

ville, Inc., for use in foundries, steel

and rolling mills, warehouses, boiler-

houses, engine-houses, chemical and

fertilizer plants, oil refineries, heat-

A Compressed Air

Separator

WATER Index Number

is al- 621.5 Air separators

ways pres-

ent in air, the quantity depending

upon the atmospheric conditions. A
pound of air at atmospheric pres-

sure has a volume of about 13 cu. ft.,

but when compressed to 100 gage

has only 1/8 of this volume, or 1^2

eu. ft. The smaller volume cannot

hold as large a quantity of water as

the original volume of free air.

therefore the water is literally

squeezed out of the air by the com-

pressing process.

Long Wheel-Base Truck

A

Fig. 1 Section of "Tr.\nsite"
RooriNO

Fig. 1 Compressed Air Separator

The Swartwout Company has

placed on the market a line of sepa-

rators to remove this water from

compressed air. These separators

arc made in both a horizontal and

vertical type, the former for pipe

size from l^^ to 2 in. both inclusive,

the latter for pipe size from

1 to I'o in. both inclusive.

These air separators are in-

tended to be installed at each

outlet and will deliver air

siilYiciontly free from moi-sturc

for all practical purposes.

They will also separate the

lubricating oil, scale, dirt,

etc.. which may accimuilato

in the pipes.

The illustration shows two

of these separators installed

in the Chevrolet Motor Car

L X Ct Index Number
T^ , 658.281 Industrial

^'^^^'"
trucks

base truck

has been added to the line of the

Terminal Engineering Company. It

will carry 5000 lb. and is intended

for full load capacity of bulkier

goods than could be placed on the

shorter wheel base model, due to

greater load carrying area.

This truck is provided with drive

and handling features identical with

those of the shorter model. It has

four-wheel drive, each wheel being

provided with a vehicle type motor

enclosed in weatherproof case.

Steering is accomplished with all

four wheels, making possible, it is

claimed, a much shorter turning

radius than might be expected from

a truck of this length, having a

wlieel base of 91 inches.

The truck is carried on four, full

leaf springs and wheels with solid

rubber tires 20 in. by 5 in. Brakes

of the internal expanding type are

ordinarily provided on two of the

wheel units. The other two wheels,

as all wheels are alike in general

construction, may be provided with

brakes if desired, although it is con-

sidered unnecessary by the manu-

facturer. The large wheels, indi-

vidual drive, and springs are in-

tended to permit use of the truck

without construction of special run-

ways, it being able to traverse cinder

fill, snow, and ice.

The truck is designed to use sep-

arable bodies, driving under them

as they stand on legs, and picking

up by means of four screw jacks

operated by a motor of the same

frame and characteristics as those

used on the wlicels.

Fig. 1 T.ONO Wheel-Base Truck
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Accounting 657.524

Ac.'ountintr riubk-ms: Advanced.

Charles F. Rittenhouse and Atlec L.

Percy. 402 pp. McGraw-Hill Book

Company, Inc.

A larg:e number of problems in ad-

vanced accoiniting in the industrial, pub-

lic utility and municipal fields form the

subie<'t matter of this book. While the

problems themselves comprise the bulk

of the work, nevertheless, each class of

problem is accompanied by suffit'ient text

to establish the principles involved. Cer-

tain topics that are not ordinarily in-

cluded in works on accounting are

treated. These include railways, fidu-

ciaries, universities and municipalities.

Mergers, reorganizations, holding coni-

panies, receiverships and bankruptcies

are also covered, and considerable atten-

tion is given to the fundamental prin-

ciples of actuarial science. To make the

book more serviceable for those contem-

plating taking the certified public ac-

countants' examinations, a large number

i.f typical questions from such exam-

inations are given. In the appendices to

tlie book are presented a classified list of

accounts for steam railroads as pre

scribed by the Interstate Commerce

Commis?io"n, and a similar classified list

for gas and electric companies, as pre-

scribed bv the Department of Public

Utilities of the Commonwealth of Massa-

chusetts.
657.42

lletermination of Net Earnings Avail-

able for Bond Interest. Perey \\

.

Brown. Harvard Business Review,

•January, 1924. v. 2, pp. 219-223.

The various theories of depreciation dis-

cussed under the topics: Deduction of

depreciation; What is vital to the in-

vestor T What operating expenses in-

clude; The Knoxville water case; and

Deduction of federal ta.xes.

657.5

(ielting the Most out of Business Rec-

ords. M. L. Carey. National Asso-

ciation of Cost Accountants. Official

Publications. January 1.5, 1924. v. 5,

no. 9, 11 pp. Figures have to be ex-

plained, so the author advocates the use

of the "picture element in the account-

ant's final set-up". There should be

economy in compilation, simplicity m
method, and an elimination of rci-i>id~

not used.

336.24

Income Tax Procedure for 1923 Re-

turns. Bv William B. Castenholz.

141 pp. La Salle Extension Univer-

sity.
,

For those who need a concise manual

embodying tlie more important phases of

income tax procedure, this book will be

especially useful. By means of facsimile

forms filled in. illustrative examples, and

samiile computations it shows the method

of computing the tax accruing to many

forms of business, and to individuals

with wide ranges of income, subject to

surtax, and allowed many different

forms of deductions and credits. For

example, it shows the computation of

tlie taxable gain or deductible loss on

securities purchased prior to 1913, and

sold in 1923 under difl'erent conditions ot

profit or loss. Another example shows

the advantage of husband and wife filing

separate returns, even for a small total

income. The book is essentially an in-

>truetion book, and the presentation of

the subject matter is clear and informa-

tive, without being burdened with

lengthy discussions of the law and the

regulations appertaining thereto. Part-

nership, corporation, and fiduciary re-

turns are all illustrated by means of

woiked-out examples, showing the treat-

ment to be given to the many puzzling

cases that may arise in such returns.

The explanation of the inventory as used

in the return for a business is excellent,

as is the discussion of the general ad-

ministrative features of the law.

657.524

Operating Adjustments under Standani

Costs. R. W. Darnell. Max.\iikmf.nt

\N-D Admisistbatiox, February, 1924.

v. 7, pp. 183-186. In this, the last

article of the series. Mr. Darnell dis-

cusses the perpetual inventory as an e-

>ential element of effective cost control,

explaining its function, its place in the

system of standard costs, and its monthly

adjustment to meet the inevitable dis-

crepancies between standard and actual

costs. Adjustments for material, labor,

and overhead are taken up in turn.

657.524

Our Cost-Finding Methods Keep K.'-

vealing New Savings. E. V. Connett,

•Jr. Factory. .January, 1924. v. 32, pp.

42-44. What was disclosed by the in-

stallation of a cost system in a hat fac-

tory which had previously run without

any accounting system. Control was

made possible and bad methods were cor-

rected through the study of costs.

657.5:629.12

A Practical Method of Cost Accounting

in a Shipbuilding or Ship Repair

Plant. National Association of Cost

Accountants. Official Publications,

.Januarv 2, 1924. v. 5, no. S, 20 pp.

.V definite outline for compiling and

keeping costs, with cuts of the forms

and instruction for their use.

657.524

Supplying Financial and Cost Informa-

tion" G. M. Pelton. Management

AXD Administkatiok, February, 1924,

V. 7, pp. 169-172. Both the accountants

and executives of financial, merchandis-

ing, and operating functions of a busi-

ness should fully recognize and under-

stand the problems and services of the

other. Discusses what cost items are

needed, how they should be interpreted

and used. Covers most factors which

must be considered in financing the aver-

age business.

Building and Equipment
658.25

Modern Maintenance of Plant and

Equipment. W. G. Ziegler. Industrial

Management (N. Y.). February, 1924,

V. 67, pp. 99-105. Illus. The fourth

article in this series : The plant plumber,

the pipe fitter and the tinsmith and what

they mean to production. Emphasizes

especially the importance of ventilation

and heating. Heating systems, piping

systems, and all their accessories are dis-

cussed. Too low or too high tempera-

ture means a direct loss in production.

658.2

The New Competition and Your Build-

ing. G. C. Nimmons. Industrial •Mn'^-

agement (N. Y), January-, 1924. v. 67.

pp. 3-7. The first of a series of ar-

ticles. Since all manufacturers are on

about the same footing as regards im-

proved machinery, they must turn to the

improvement and development of the in-

dustrial building itself, as a means of

increasing the volume and lowering the

cost of production. Touches on factors

to be considered.

.3.il
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658.2
The New Competition and Your Build-

ing. W. F. Ballinger. Industrial

Management (N. Y.), February, 1924,

V. 67, pp. 91-97. lUus. The real job

is to select those arrangements, materials,

and methods that function to increase

production without increasing cost, or to

decrease cost without sacrificing output.

All the steps necessarj- when considering
new building construction are outlined.

658.2
Raising Capital for That New Factory

Building. Morgan G. Fanell. Fac-
tory, Januai-y, 1924, v. 32, pp. 36-39,

84. Illus. Various possibilities of
financing plant enlargement, covering:
Sale of stock. Inducements offered by
organized communities. Construction
mortgages. Building Loan associations,

and Negotiating loans within the trade.

Buying. Shipping. Storing

658.7
Extreme Variety vs. Standardization.

J. H. Van Deventer. Industrial Man-
agement (N. Y.), February, 1924, v.

67, pp. 81-88. Charts. Raw material
ordering routine at the Schenectady
plant of the General Electric Co. em-
braces an almost infinite variety, from
microscopic X-ray parts to turbo-gen-
erator units, or from pig iron to plat-
inum. Control system in three parts:
1. raw material; 2. work-in-process; 3.

finished stock apparatus. Describes com-
prehensively the centralized and decen-
tralized methods necessary and illustrates
same with graphic charts and record
cards.

658.78844
Fiber Shipping Case Economies. W. A.
VoUmer. Management and Admin-
I.STRATION, Februarv, 1924. v. 7, pp.
187-193. Illus. Gives the salient

feature of fiber case economies. Shows
that such cases are subject to a definite
amount of standardization, are easily
packed, sealed, and delivered by gravity,
insure safety, occupy little storage space,
etc. Describes machinery for making
and gives many examples of the use of
such containers.

658.7
How a Buying Calendar Can Help

Profits. Edward A. Filene. System.
February, 1924. v. 45, pp. 183-187,

263. Considers, from a merchandising
point of view, the significance of the fol-

lowing seven dates in the buying calen-
dar: (1) First showing of high-class
samples: (2) Showing of full lines; (3)
Busiest season begins; (4) Busiest sea-
son ends; (5) Between season showing;
(6) "Job" season begins; and (7) Sea-
son ends. Being "open to buy" in dull
periods has enabled some merchants to
plane down the higher peaks with a re-
sultant gain to both manufacturer and
retailer. Contains chart.

658.78
Receiving, Storing and Issuing Factorv

Material. P. M. Atkins. Industrial
Management (X. Y.), Februan-, 1924,
v. 67, pp. 120-126. Charts. A guide

to arrange for material control including
two types of materials—that received
from outside and commonly called

"stores" and that made within the plant
and called "worked material". Subjects
under discussion are : receiving of goods
and flexibility in layout necessary to pro-
vide for maximum receipts; plan layout
considering weight, size, and protection
of materials; and devices such as tiering

machines and counting scales. Tags
and record cards are described and illus-

trated.

658.7
The Science of Bujang Material. P. M.

Atkins. Industrial Management (N.
Y.), January, 1924, v. 67, pp. 19-23.

Intimate acquaintance with the needs
and possibilities of his own company,
familiarity with marketing principles,
knowledge of vendors, ability to follow
up successfully, and other necessary at-
tributes of the competent purchasing
agent. After considering the problems
of the purchasing department, the
author touches on methods of routine
work of the department.

Economics

Economic Problems of Industrial Or-
ganization. F. C. Mills. Management
AND ADMINISTR.4TI0N, Fcbruai-y, 1924.
V. 7, pp. 215-219. A consideration of

the factors upon which the amount of
national real income depends. These fac-
tors are: National resources. Capital
equipment (and the surplus), the size of
the population devoted to industrial pro-
duction, the aptitude, intelligence, and
training of the members of this popula-
tion, and the amount and character of

ment of the problem; second liy a solu-

tion, showing the computation of the tax
or a statement of the liability or non-
liability to tax; third, by references to

the section of the law or to the ruling or
regulation governing the case; fourth,
by a statement of the treatment of the
problem xmder prior acts. An appendix
contains the full text of the Revenue A-et

of 1921, as amended March 4, 1923, with
marginal notes indicating the example
in the book that illustrates the applica-
tion of the various sections.

669.1
Has Our Industrial Capacity Been Over-

built? A. 0. Backert. Iron Trade
Review, January 3, 1924. v. 74, pp.
3-6, 16. Charts. Statistical survey of

the production of pig iron and steel since
1913. Ills of 1923 may be attributed to
overproduction due to war-time expan-
sion but a few years such as that just
past will restore a state of equilibrium.

338.85
Pricing Policy in Relation to Financial

Control. Donaldson Brown. Man-
agement AND Administration, Feb-
ruary, 1924, V. 7, pp. 195-198. Out-

lines a method of price analysis which,
though resting upon a theoretical basis.
is wholly practical. General Motors'
theory of pricing has this definite objec-
tive : to gain, over a protracted period of
time, a margin of profit representing the
highest attainable return commensurate
with capital turnover and wholesome ex-
pansion, with adequate regard to the
economic consequences of fluctuating
volume.

669.1:338
the organizing ability at^the disposal of Steel Industry Expands on Coast. D

Partridge. Iron Trade Review, Janu-
ary 3, 1924. V. 74, pp. 40-44. Illus.

Pacific coast as steel center. Inability
of Eastern states to supply demand dur-
ing the war created incentive to {)ioduce
steel in Western States. Local market
now absorbs output.

38(06)
What About Trade Associations? Ed-
ward Eyre Hunt. American Ma-
chinist, January 10, 1924. v. 60, pp.
41-43. Takes "up the subject of the

legality of collecting statistics by trade
associations, and cites several court de-
cisions which affect the status of tliese

.associations. Gives olijects and purposes
for maintaining the associations and

any economic group. The author ana-
lyzes the constituent elements of the indi-
vidual business unit and indicates the
part played by a specialization within
the unit.

336.24
Federal Income Taxes; Princijiles and

Practice. By E. E. Rossmoore. 864
pp. D. Applefon & Co.
The income tax amendment to the fed-

eral constitution and the laws passed to
carry this amendment into effect have
given rise to many problems, which have
been the subject of almost numlierless
rulings and regulations by the Treasury
Deiiartment. The present book is an
unusually clear exposition of the ques-
tions that have arisen in connection with
the computation and collection of income
taxes. It is divided into three sections,
dealing respectively with tiie principles
of the income tax laws, with questions
relating to current practice, and ques-
tions relating to earlier practice, that is,

questions under the laws pi-ior to the
Revenue Act of 1921 and its later
amendments. The section devoted to
principles is largely an exi)lanation in
non-technical language of the various
sections of the law. The practice is illus-

trated by 467 problems dealing with
actual cases that have arisen under the
law. These are handled, first, by a state-

says: "The assumption seems to be that
the channel through which the informa-
tion is obtained by association meuibers
and not the use of that information is

what the Attorney Geneial desires to

regulate."

Financial Control

658.14
Applying the Budget to Industrial

Operations. T. B. Fordham and E. H.
Tingley. Management and Admin-
istration, February, 1924. v. 7, pp.
205-208. Explains the method of an-

alysis used l)y the comptroller and shows
how the balance sheet can give past con-
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ditioiis and furnish a forecast for the

future. Tables give division budgets,

number of employees estimated, esti-

mated operations, etc., and the author
demonstrates how a study of these bring

about i))anning. The system of budget
control discussed is based fundamentally
upon the disposal of the product.

658.14:621.33
Electric Railway Costs Approacliing

Stabilized Conditions. Electric Rail-

way Journal, January 5, 1924. v. 63,

pp. 18-20. Gives chart and table

showing the trend of wholesale prices of

M commodities, construction costs, oper-
ating materials costs, wages, and fares,

for the period 1914-1923. From these

and from earlier economic history the

conclusion is reached that by the close of

1924 the industry will be in a position to

make satisfactory estimates.

658.14
Financial Investigation of Industrials.

F. G. Coburn. Harvard Business Re-
view, January, 1924. v. 2, pp. 154-

159. Points out the kind of informa-
tion needed as a basis for the correct

«samination of a company's business and
financial policies in the past, present
and future. Goes info its financial struc-

ture, credit policies, sales policies, and
other features which tend to show its

status.

332.6

H \o Par Value Stock. F. H. Hurdman.
Journal of Accountancy. February,
1924. V. 37. pp. 91-100. Stresses the

simplicity which attaches to the con-
struction or set-up of no par stock and
conveys the thought that the real diflS-

culty, if any exists, is in preserving a
definite separation between contributed
capital and earned capital. Touches
briefly on the situations created by the
use of stock of no par value in re-

organizations.

658.14
The Operating and Financial Ratios

Characteristic of Industries. J. H.
Bliss. M.\XAGEMEXT AND ADMINIS-
TRATION- . February, 1924. v. 7. pp.
155-lf50. The viewnoint maintained in

this article is that of the manufacturing
and mercliandising industries. Shows
that there are characteristic ratios of
operating results in dilTerent lines of
business. Tables give statement com-
paring, for dilTerent industries, the value
of products, cost of materials, wages,
etc.. characteristic margins and expense
ratios in dilTerent industries, and com-
parison, for different industries, of the
value of products and capital used. The
third article in the series: "Capital Re-
quirement and Control".

658.14
Pricing Policy in Relation to Financial

Control. Donaldson Brown. Max-
AGEjiEXT AXD Admixistkatiox, Feb-
ruary, 1924. v. 7, pp. 195-198. Out-

lines a method of price analysis which,
though resting upon a theoretical basis.
is> wholly practical. General Motors'
theory of pricing has this definite ob-

jective: to gain, over a protracted period

of time, a margin of profit representing

the highest attainable return commen-
surate with capital turnover and whole-
some expansion with adequate regard to

the economic consequences of fluctuating

\oiume.

658.14
Supplying Financial and Cost Informa-

tion. G. M. Pelton. Manauemext
AND Admixistratiox, February, 1924.

V. 7, pp. 169-172. Both the ac-

countants and executives of financial,

merchandising, and operating functions
of a business should fully recognize and
understand the problems and services of
the other. Discusses what cost items are
needed, how they should be interpreted

and used. Covers most factors which
must he considered in financing the

average business.

332.6
Van Dyke's Complete Bond Value

Tables. By J. E. Van Dyke. The
Financial Press.

This book comprises a complete set of
tables giving value and yield of bonds
at various rates of interest and for vari-

ous periods. The tables cover coupon
rates of 3, 3i^, 3%, 4, ^Vi, 41/2, 434, 5,

oYi, 51/2, 5%, 6, 61/2. 7, 71/2 and 8 per
cent per annum, and yields ranging
from 3 to 15 per cent, progressing by
eighths, tenths and quarters from 3 per
i-ent to 12 per cen.t, and by quarters
from 12 per cent to 15 per cent. The
values are given for half year periods
from six months to 50 years, one year
periods from 51 to 61 years, and five

year periods from 65 to 100 years. Other
tables included are tables of effective

ratios for finding the values of bonds at

intermediate periods between interest

dates, and tables of accrued interest.

658.14
We Needed .$150,000 More Capital, But

A. E. Simmons. Si/stem. Feb-
ruary, 1924. V. 45. pp. 163-166, 270.
Illus. An interesting account of a

plan for using employees in selling a
company's stock to customers. Workers
were carefully trained to do intelligent

selling, prizes were offered and a quota
was set for each worker. Results proved
the value of the plan not only in dollars,

but in gaining a closer co-operation with
employees and customers.

Fuel
658.26

Combustion of Fuel. Walter C. Edge.
Universal Engineer, Januarv, 1924. v.

39. pp. 38-42. A detailed study of the

factors which result in a maximum per-
centage of heat production from the fuel

<'onsumed in the boiler room. Points
out the necessity for CO2 and draft
recorders, and the value of keeping
records. Emphasizes the importance of
obtaining the co-operation of the fireman.

662.624
Economic Phases of Coal Storage. F.

G. Trvon and W. F. McKennev.

Mechanical Engineering, February,
1924. v. 40, pp. 73-76, 108. Aims to

show, first, how far the practice of
storage has already been adopted ; and
second, to consider the inducement to

storage offered by the periodic fluctua-

tions in price and supply of coal. The
author uses many figures and charts to

illustrate his points.

662.76
Industrial Sales of Gas and How In-

creased. H. 0. Loebell. Gas Age
Record, January 12, 1924. v. 53, pp.
41-45. One of the chief drawbacks

to the use of gas in industry is its

present high cost. This can be remedied
by the general elimination of the re-

strictive heating value standard require-

ments and the adoption of better systems
of rate structure. Author emphasizes
the need of the proper organization, men
and personnel to carry on and promote
the induct j-ial phase of the gas industry.

662.6
Looking Ahead in Our Fuel Develop-

ment. Floyd W. Parsons. Gas Age
Record, January 26. 1924. v. 53, pp.
107-108, 126. Passing of raw coal as

a fuel is in sight because of great eco-

nomic loss. Present unfair .situation in

freight rates hampers the by-product
coke industry, a business desirable to

develop fiom the viewpoint of science,

economy and public welfare.

Discussion of oil and gas as fuels of
the future; oil will not be available for

all industries, owing to its limited supply
and its use for the world's ocean com-
merce; gas will be the ultimate fuel for

future general use; supply plentiful and
rates lower; advantageous for all in-

dustries.

662.65(0021)
Range of Coal Prices During Past Year.

Black Diamond, January 5. 1924. v.

72. pp. 8-10. Eight graphic charts

from which it is possible to determine at

a glance the range of prices of any one
of eight varieties of coal, on a given date
in 1923.

662.76
600 Per Cent Increase in Production

after Fuel Change. Gas Age Record.
December 22, 1923. v. 52, pp. 771-72.

Gas was found by the Beaver Tile Com-
pany. Cranston. R. I., to be the only
satisfactory- fuel for turning out a imi-

form product at the highest rate of
speed. Describes their oven for baking
cork, fitted with gas pressure burners
and emphasizes the advantage of fre-

quent inspection by the gas company
engineer.

662.991
Speeding up Production by the Aid of
Gas Boiler. J. E. Bullard. Ga.i Age
Record, Januarv 19. 1924. v. 53, pp.
87-88. Illus. The R. I. Webb Co..

Pawfucket, R. I., found drying textiles

by use of gas Iwiler lowered cost and in-

creased production 400 per cent. Gas
boilers automatirnllv re-rulnted saved
labor. Brief description of operation is

lui'ludt-d.
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Industries. Special
658.9:665.7

Industrial Sales of Gas and How In-

creased. H. O. Loebell. Gas Age
Record, January 12, 1924. v. 53, pp.
41-45. One of the chief drawbacks to

the use of gas In industry is its present

high cost. This can be remedied by the

general elimination of the restrictive

heating value standard requirements and

the adoption of better systems of rate

structure. Author emphasizes the need

of the proper organization, men and
personnel to carry on and promote the

industrial phase of tlie ga> industry.

658.9:625.2

Mass Production of Railway Wagons.
The Engineer (London), December
28, 1923. V. 136, pp. 697-700. A de-

scription of the series of operations in

the production of wooden freight cars at

the Derby works of the London, Midland
and Scottish Railway. The cars go for-

ward in an orderly manner from one

stage to the next, with a minimum of

material handling and a maximum out-

put. Well illustrated.

658.9:629.113
Providing the Engineer with Service

Data. 0. T. Kreusser. Society of
Automotive Engineers Journal, Janu-
ary, 1924. V. 14, pp. 63-67, 73. Gives

suggestions for a simple chart system to

be used in all automobile service sta-

tions, for keeping a record of the nature

of every repair and adjustment job.

These charts, consolidated in one master

<:-hart, reveal current troubles, permit an
immediate check on what is happening
in all sections of the country, and enable

the engineer to determine what it is

necessary to do in order to correct or

eliminate diflSculties. Sample chart

given.

658.9:650.6
The Regulation and Management of

Public Utilities. By Charles Stillman

Morgan. 362 pp. Houghton MifBin

Co.

Tlie general problem of the public

control of business enterprise forms the

subject matter of this book, although the

public utility has been made the specific

object of study for the purpose of elab-

borating the author's thesis. The author

states that the jjrincipal conclusions

reached through his study are that public

necessity, in the case of public utilities,

requires the establishment of such con-

ditions as will conduce to the maximum
utilization of the means of production,

and that these conditions shall be such

as to stimulate and reward management
rather than capital, as such, for superior
efficiency. The problem is discussed

under four general heads: Efficiency in

Public Utilities, which includes statistical

and other evidence and factors which ex-

plain the present situation ; Aspects of
the Problem of Management ; Methods
at Present V'^^ed to Promote EfiSciency
in the management of Public Utilities,

which covers a discussion of the sliding

scale, serviee-at-cost plans, and other
devices, regulation by commissions or

other agencies, engineering, accounting
and other technical assistance, valuation

and rating of utilities, control of securi-

ties, regulation of service and of com-
petition, and rewards for superior effi-

ciency; Elements of a Constructive Pro-
gram, which considers the factors of

labor, changes in the public utility field,

the rewards of management, the measure-
ment of results, standards of manage-
ment, and constructive work for state

commissions. The appendices to the

l)ook list the states ha\-ing prescribed

state-wide utility standards, tATjical serv-

ice-at-cost ordinances, etc., and a bibli-

ography.

Management
^^^^^

Co-ordination of Production and Sales in

a Manufacturing Business. D. W. K.
Peacock. American Management Re-
view, January. 1924, v. 13, pp. 3-9.

An article on organization to show what
certain positions mean in an organiza-

tion, what are their functions, what lines

of co-operation are necessary between
staff officers and what authority such

positions carry. The executive must co-

ordinate all activities.

658
The Executive Airplane. Howard Coon-

ley. Management and Administra-
tion, February, 1924, v. 7, pp. 153-

154. An inspirational article compar-
ing the thrills of an air flight with the

sensations a business man feels when he
has a firm grip on the executive airplane.

A single sheet is the panoramic view of

the business—all its buying and selling,

its receiving and pa\"ing.

658.1
Executive Control of Future Results.

Wallace Clark. Management and
Administration, February, 1924, v.

7, pp. 179-182. A method of graphic
control which brings out a conception of

business as composed of moving forces,

a running comparison of actual per-

formance with what has been planned,

and an understanding and control of the

changing streams of work. A specific

example is used to make the method
clear, and charts are included.

658
Increasing Production and Reducing

Costs. Guy H. Rumpf. Society of
Industrial Engineers Bulletin, Decem-
ber, 1923, v. 5, pp. 4-8. An address

before the S. I. E. Chicago chapter
covering plant and equipment, material,

men, and the other factors which etTect

])roductioii.

658.787
The Inventory as a Tool of Maniigemcnt.

A. H. Rodrick. Factorti. .Januarv,

1924. V. 32, pp. 33-34, 74. How oiie

factory handles the pricing and other

features of inventoiv work aside from
the actual count and recording of quanti-

ties. Results give a reliable inventory
valuation which is a help in preparing
the companv's income tax returns.

658
Management in the Public Interest.

Robert T. Kent. Iron Age, January

17, 1924. V. 113, pp. 215, 264-265.

Gives argument which the public have
a right to use in insisting on the best

management of its industries. Believes

that costs can be kept low and prices

need not be raised if the industries are

properlv managed.
658

Management's Responsibility to In-

dusti'V. George M. Veritv. Printers

Ink, January" 10, 1924, v. 126, pp.
123-124, 128. Human progress re-

volves about Management, whether it is-

political, religious, commercial, in-

dustrial, financial or in human relations.

Management must contribute to the de-

velopment of a national conscience that

will defend, improve and perpetuate the

civilization of our time.

658.

Maschinen- und Handarbeit. Maschin-

enbau, December 13, 1923. v. 3, pp.
125-126. Reports of conferences on

management held in Berlin in 1923.

658-

A Xew Year's Inventory of My Official

Self. F. W. Parsons" Gas Age Rec-

ord, January 5, 1924. v. 53, pp. 17-18,

26: and Januarv 12, 1924, v. 53, pp.
47-48, 54.

Refiections of a gas company manager
on the requirements of a successful ex-

ecutive. Emphasizes foresight and
preparation for important industrial de-

\-elopments. Condemns the unjust rules-

and regulations that hamper ofiicers of

utilities from providing working incen-

tives, rewarding loyalty and ability,

adopting plans for employee representa-

tion, and making expenditures for any
and every purpose that holds forth

promise of increasing individual produc-

tion, building good-will or in any way
lowering costs.

658.16

The Organization of a Statistical De-

partment. M. B. Folsom. Harvard
Business Review, January, 1924. v.

2, pp. 179-193. An exhaustive article

on the value and use of statistical in-

formation in all branches of a business.

Specific examples are given of work done

in this line by the Statistical Depart-

ment of the Eastman Kodak Company.
The Department organization chart of

this company is given together with other

gi-aphic illustrations.

658.16

Profitable Methods for the Small Shop.

G. C. Brown. Management and Ad-

ministration, February, 1924, v. 7,

pp. 161-167. The two fields of the

-mall factory are (1) those featuring

(|uality rather than quantity or volume

of output, and (2) those which operate

to meet a local or community demand.

Compares, from the organization angle,

management methods of the large and

small plant and shows, by means of a

chart, which functions are distributed in

a large organization and concentrated

in a small one. This careful study will

show the Executive of the small plant

that management is essential and eco-

nomical. To be continued.

i
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Mathematical Calculations
510.8

Graphisehe Pieisbeiechuungen. C. V.

Dobbeler. Maschinenbau, December

13, 1923. V. 3, pp. 112-113. Illus.

How frraplis are used to determine prices

under tbe present condition of constant-

ly diaiifring money values in Germany.

510.8

Grundlagen der Xomographie. Maschiyi-

enbau. December 13, 1923. v. 3. pp.

99-107. Comprehensive analysis of

the principles of nomography.
510.8

Preisberechnungen bei veranderliciien

Grundpreiseu unter Zuhilfenahme der

Kecheniafel. Bernhard Stahl. 3/«.s(/i-

inenbav. December 13, 1923. v. 3, pp.

115-117. lUus. Describes tables used

to fix prices in relation to the changing

costs of raw materials.

Mechanical Handling
658.281 :662.65

Coal-Storage Systems for Large Plants.

Power. January 29, 1924. v. 59, pp.

172-173. lUus. Describes bridge tram

system, cableway system, scrapers to re-

claim coal, and the skip hoist used in

connection with the scraper.

658.281 :662.65

The Locomotive Crane as a Coal-Stor-

age Machine. Power. January 22,

1924. V. 59, pp. 133-134. lUus.

Shows the advantages of the locomotive

crane and the saving in cost if there are

other uses to which the machine can be

put. If the time spent in handling coal

be charged against coal storing, the total

average cost per ton will vary between

10 and 18 cents.

658.281

Mechanical Loaders and Unloaders. M.
W. Potts. Industrial Manageiner>t

(X. Y.), February, 1924, v. 67, pp.
107-114. Illus. A very important

part of mechanical handling lies outside

the plant in the receipt and delivery- of

goods. Delays result in serious handicap

to railroad management, to the public

who need the ears, and there is a fi-

nancial loss througii the payment of de-

murrage. Portable bucket elevator used

to unload direct from cars to trucks;

small portable belt conveyors; power
shovel unloading bulk material into

elevators which carry it to storage bins,

slate and gravity conveyors, large low-

motive crane equipped with magnets,

gi-ab buckets, slings, etc., are described.

658.281

Tlie Pneumatic Conveying of Materials.

M. W. Potts. Industrial Mannaement
(N. Y.), January, 1924. v. 67, pp.
9-15. Considers the components of the

pressure and suction types, and their

operation, and gives illustrations of the

api)lication of the system in conveying

coal in a large plant, in handling blue

fume in a lead >melter, in unloading

srrain, etc.

658.281:621.72
Savings from Conveyor and Molding

Equipment. H. T. Kent. Manage-
ment AND Administr.\tion, February,

1924, v. 7, pp. 209-214. A practical

article showing possibilities for the use

of special machinery not only in the

manufacturing of small or medium
weight castings, but also in the foundry

making larger tonnages. Describes and

gives diagrams of equipment in use in

up-to-date plants.

658.281 :662.65

Some Methods of Storing Coal. Power,

January 15, 1924. v. 59, pp. 96-98.

Gives illustrations and description of

several low-priced conveyors for han-

dling coal in the small plant.

Mining 522.86

Mine Rescue Standards. Colliery

Guardian, December 28, 1923. v. 26,

p. 1609. A tentative study of stand-

ards prepared by a committee of the In-

ternational Mine Rescue Standardiza-

tion Conference held at St. Louis, Mo.,

September, 1921.

622(07)
Mining Education in the Yorkshire Coal

Field. G. Forster. Colliery Guardian.

December 21, 1923. v. 126, pp. 1549-

51. Development of mining educa-

tion in West Riding, Yorkshire since

1889. The present system of local part-

time evening and technical education and

University standard education are com-

l)rehensiv"ely outlined. Discussion by

mining men and instructors follow.

622.233(003)
Standardization in Mines. J. H. Ed-

wards. Colliery Guardian. December

28, 1923. V. 126, p. 1612. Economics

realized by the Elkhorn Piney Coal

Mining Co. through standardization of

machinery and equipment, thus increas-

ing efiicieney and lowering operation

costs. Describes system used.

Personnel 658.3816

.Vbsentism Factors for Industrial Plants.

J. D. Hackett. Management and
Administr.\tion. February, 1924, v.

7, pp. 199-203. An analysis of the

whole question and suggestions for a

remedy. Gives as the three principal

steps in prevention (1) Centralization

of prevention measures (2) Determina-

tion of character and extent of absence

and (3) Establishment of method for

dealing with problem. Includes statis-

tical tables.

658.315

Building Good Employee Relations in

Kansas Citv. Electric Railway

.Journal. .laniiary 12, 1924. v. 63, pp.

G3-66. Principles underlying the co-

operation between the management and

employees of the Kansas City railways.

Gives the organiaition of the employees'

representation plan and of tbe em-

nlovees' brotherhood.
658.3

Course in Pei-sonnel Administration.

By Ordway Tead. 246 pp. Columbia

I'niversity Press.

Originally prepared as a test-book for

the home-study course in personnel ad-

ministration offered by Columbia Uni-

versity, this syllabus with questions has

a much wider field and, in connection

with the collateral reading recommended,

will give a broad view of the whole

science to anyone interested in this sub-

ject. It includes everything that is

comprised in personnel work, and

even takes up some subjects that

might more properly be left to the

field of the engineer. The scope of

the book may be judged by a few of the

<liapter headings. Some of these are:

Organization and Function of the Per-

sonnel Department; Sources of Labor

Suppiv; Selection of Employees; Indus-

iria! I'lealth Work; Fatigue; Job Anal-

ysis; Production Standards; Job Speci-

fications; Labor Turnover; Foreman
Instruction; Job Instruction; Hours and

Working Periods; Wages; Profit Shar-

ing and Stock Purchase by Employees;

Shop Committees; Collective Bargain-

ing. Not the least valuable feature of

the book are the appendices which oc-

cupy more than half of the pages. These

mainlv consist of excerpts from pub-

lished" articles, and illustrate the prac-

tical application of some of the prin-

ciples described in the text. For in-

stance, the discussion of the shop com-

mittee is illustrated by an article in the

appendix reprinted from The Survey.

describing the working of this device at

the plant of The American Rolling Mills

Company. The book should be a valu-

able addition to every personnel library.

658.3112

"High Cost" of Vice Presidents and

Causes Thereof. John Oakwood.

Forbes. January 19, 1924. v. 13. pp.

442-444, 467. Banks and corporations

are beginuing to feel the first symptoms

of shortage in labor and to otTer profit-

sharing plans to induce men to take the

big jobs. Article shows, in a popular

way, how labor, through high wages, has

made an appeal to clerical workers and

so caused a shortage in the ranks from

which executives are usually chosen.

658.3

Increased Industrial Acquaintanceship

—Interview with Carl F. Dietz. Iron

Age. Januai-y 17, 1924. v. 113. pp.

211-214. Describes plans for bring-

ing management and a.^sociates together.

( ourses in economics, the Service Club,

Pensions to superannuated employees.

Group insurance and interest in personal

investments win good-will and loyalty.

658.3115

The Industrial Psychology of Individual

DitTercnceji. D. A. Laird. IndusIrM
Management (N. Y.). February. 1924.

V. 67," pp. 71-77. Charts. A discus-

sion of the basic fiicts for selecting

workers. "We have not settled the prob-

lem of individual differences in the selec-

tion of workers by merely acknowledg-

ing their presence and importance. Em-
ployment practice demands that we know-

in intimate l-'i.til 'li.> nature .and causes
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•of these variations." Author is of the

Tale Psychological Laboratory.

658.3855
Intra-Plant Relationship and Industrial

Leadership. R. H. Booth. Mining
and Metallurgy, Tebruary, 1924, v. 5,

pp. 67-71. lUus. An explanation of

the novel system of wooden blocks used
. by the Bridgeport Brass Company to

<lemonstrate to their employees the

fundamental workings of their business.

These varicolored material symbols are

used to visualize business economics, and
so arouse a financial interest in their

enterprise.

658.3126
Reducing the Turnover of Labor. Carbis

A. Walker. Iron Trade Review, Janu-
ary 31, 1924. v. 74, pp. 350-352.

Charts. Gives many helpful sugges-
tions for reducing the percentage of
labor turnover which may be summarized
in these words : "When all employers
recognize the importance of intelligent

•emplovTuent methods, the millions of
dollars wasted in labor turnover will be
reduced materiallv."

658.3
Suggestions for Improving Shop Man-

agement. F. J. Borer. Railway
Meehanicul Engineer, January, 1924.
v. 98, pp. 39-40. Impartiality of

foremen, meetings of supervisory forces,
placing men on work for which they are
best fitted, ajjpreciation of good work
and loyal service, affording opportuni-
ties for self improvement, fostering a
good spirit, etc., as factors in strength-
ening the co-operation between the man-
.agement and the employees.

658.3
The United States Employment Service—Service Monograph of the United

States Government. By Darrell Hev-
enor Smith. 130 pp. The Johns
Hopkins Press.

This book is one of a series of service
monographs of the Institute for Govern-
ment Research, dealing with the various
activities of the government of the
United States. The present volume gives
a history of the employment service from
its inception in 1907 down to the present
lime, and a discussion of the acti\aties
and organization as they now exist. The
scope of its activity may be gaged by the
fact that from 1908 to" 1920 over eleven
Tnillion persons had registered in the
bureau, and that over eight million had
been placed, in jobs in agriculture and
the industries.

658.3174
What Can the Employer Do to Encour-
age Saving and W'ise Investment bv
Industrial Employees. C. J. Hicks.
Harvard Busine.ss Revieiv, January,
1924. v. 2, pp. 194-200. Some es-

sential features of a plan for stock pur-
chase, and a consideration of the vari-
ous types of securities that mav be of-
fered to employees. Describes the stock
acquisition plans of the Standard Oil
of New Jersey, U. S. Steel Companv
and Eastman Kodak Co.

658.31513
Works Councils and Their Possibilities.

E^ric N. Simons. Industrial Manage-
ment (London), December 27, 1923.

V. 10, pp. 351-353. A discussion of

some of the actual problems which can

be effectively handled in conference.

These are : Full time emplo\Tnent, Ac-
cident prevention. Employees' travelling

facilities. General trade conditions, etc.

Production
658.58

An Analysis of the Work and Hi'spon-

sibilities of Maintenance Engineers.

Daniel H. Braymer. Industrial Engi-

neer, January, 1924. v. 82, pp. 10-16.

Illus. With the help of its readers

Indtistrial Engineer gives in this article

details of actual jobs which show how
the men responsible for the operation

and maintenance of electrical and asso-

ciated mechanical systems meet their

jjroblems. Charts and illustrations show
the place which the maintenance work
takes in an organization. Readers' com-

ments follow.

658.58
Applying Machine Shop Methods to a

Woodworking Job. D. R. Hamp-
son. Industrial Management (N. Y.),

January, 1924, v. 67, pp. 52-55.

How a machine shop solved the problem
of making a special kind of wooden
box. By analyzing the proposition, re-

ducing the job to its elementary forms,

and tooling to suit, advantage over the

woodworking plan was gained in ac-

curacy and speed of production.

658.58
Classification of Locomotive Repair

Shops. G. Armstrong. Railway
Mechanical Engineer, January, 1924.

v. 98, pp. 41-46. Well equipped
I'oundhouses and shops increase the per-

centage of serviceable locomotives. Gives

a detailed analysis of efficient shop op-

eration in the roundhouse, in the in-

tensive locomotive repair shop for quick

repairs, and in the centralized produc-
tion or manufacturing shop.

658.516
Economic Progress of Simplification.

E. W. McCnllough. Iron Age, January
24, 1924. V. 113, pp. 285-287. A

summary showing what organized effort

has done in its waste campaign in bring-

ing about simplification. Best results

have been accomplished in the lines

where personal examination in making
selections is not essential, such as in

metals, paper and wood products. Much
remains to be done in the clotiiiiig trades.

658.5
Extreme Variety versus Staiuhirdizatioii.

J. H. Van Deventer. Industrial Man-
agement (N. Y.), Januarv, 1924, v.

67, pp. 36-46. The third "of a series

of articles. Turbine-generator produc-
tion at Schenectady. A detailed descrip-
tion of the factors of production and
production control in the manufacture
of huge generators. Shows the necessity
for many special drawings in most cases.

Illustrations, including sample master

schedule and progress report.

658.5

Finding Work for Idle Equipment.

E. L. Shaner. Iron Trade Review, Jan-

uary 3, 1924. v. 74, pp. 7-10. Illus.

Many companies are engaging in manu-
facture of secondary products to use

equipment not in steady use. Supple-

mentary work has often proved highly

profitable.

658.516

It Paid Us to Cut Our Line 75 per cent.

E. E. Curtis. Factory, January, 1924.

v. 32, pp. 24-26. What was accom-

plished by simplification of lines in a

brush factory. Led to more intelligent

planning, greater accuracy in estimating

costs, saving in packing and shipping,

etc.

658.511

Job Analysis and Its Use; report of

Committee on Job Analysis. Ameri-
can Management Association, 1924.

16 pp. A brief report showing how
Job Analysis is carried on, its results

and a list of industries using it.

658.58

Modern Maintenance of Plant and
Equipment. W. G. Ziegler. In-

dustrial Management (N. Y.), Janu-

ary, 1924, V. 67, pp. 24-31. Illus.

Third of a series of articles. Paint as

a vital factor in plant maintenance.

Shows the value of proper painting of

walls and ceilings, of painting pipes,

machinery, etc. A small amount spent

each year on keeping surfaces in good
condition is a profitable investment.

658.5

Organization of the Production Division.

F. A. Waldron. Management and
Administr.ation, February, 1924, v.

7, pp. 173-176. Covers the Division

office, Discipline, Working capacity,

Tolerances, Preparation of work, Speeds

and Feeds, Piece-rates and Time study.

Gives many sample record forms.

658.53

Providing the Engineer with Service

Data. 0. T. Kreusser. Society of

Automotive Engineers Journal, Janu-

ary, 1924. v. 14, pp. 63-67, 73. Gives

suggestions for a simple chart system

to be used in all automobile service sta-

tions, for keeping a record of the nature

of every repair and adjustment job.

These charts, consolidated in one master

chart, reveal current troubles, permit an

immediate check on what is happening
in all sections of the country, and enable

the engineer to deteimine what it is

necessary to do in order to correct or

eliminate difficulties. Sample chart

given.

658.5671
Ueilaniation Plant for Miscellaneous

Ei|uii)ment. R. K. Graham. Industrial

EtK/iiiccr, Januarv, 1924. v. 82, pp.
21-'23, 40, 52. Illus. Describes C.i-with

plant of the Santa Fe Railroad where
discarded and broken-down equipment
is rebuilt and scrap put into u.sable or

II
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salable form. "Can it be reclaimed at

a profit" is the deciding factor.

658.53
Tlie Works Records Departmenl. W.

.1. Ilisco.x. Article II. Imlustrial

Munagement (London), December 27,

1923. V. 10, pp. 354-355. This, tlic

third article of the series, deals witli

Delays. Forms are rjivcn showing how
statistics are compiled to make clear the

causes of delay. The article is to be

continued.

S^"'"e 658.801
Consumers' Buying Motives. Melvin T.

Copeland. Jiarrard Bitsiness Review,
January, 1924. v. 2, pp. 139-153. An

analytical study of buying motives.

These are grouped under three headings:
Instinctive, Kmotional and Rational, and
the author gives in great detail the re-

sults of an examination of 717 advertise-

ments in current periodicals as studied

from these angles.

658.82
Designing the "Plant Layout" of an Ad-

vertising t'ampaign to Secure Retail

Distribution. R. L. Burdick. Adver-
tising and <'>elling, February, 1924. v.

34, pp. 15-1(5. Working out an adver-

tising campaign along machine lines.

Getting tlie arguments and methods into

engineering terms and designing the cam-
paign so tliat the matter of cost will be

the last consideration.

658.88
Dissecting Delinquent Accounts. Lucieii

Kellogg. Business. February, 1924. v.

5. pp. 30 and 4(i. K.xplains a delin-

quent account record based on the for-

mula : new balance plus cash, minus old

balance, equals net purchases. With
this record, the credit manager is able

to lay out his collection campaign for

the month. Sample form is given.

658.8
Tlie Handbook of Sales Management.
Bv S. Roland Hall. 995 pp. McGraw-
Hill Book Co.
This book differs from the usual hand-

book in that it is written in a breezy
style that is quite a contrast to the ordi-

narily concise language of such works. It

resembles them, however, in being packed
with data and illustrative matter cover-

ing practically all phases of the subject
with wliich it is supposed to deal. The
organization of a sales de|)artment, the
recruiting, educating, directing, and de-

veloping of salesmen, salesmen's reports,

letters, and expense accounts, the sales-

man's knowle<lge of crc<lil.s, and tele-

phone salesmanship are some of the
features relating directly to the sales

personnel that the author discusses more
or less exhaustively. These discussions
are btiltressed by numerous examples
from the practice of many successful
organizations. Other subjects that come
m for attention are the formulation of
sales policies, research and analysis of
markets, the use of statistics, charts, and
records, quota systems, and standard
lasks, sales contests, conventions ami

conferences, and sales plans and cam-
paigns. The use of advertising as an
ai<l to sales work is discussed, and the

kiujwlcdge that the salesman should have
of advertising and how he can make it

ctTective are illustrated by practical ex-

amples. The book appears to be a good
one, and should prove a valuable assis-

tant to the sales manager.

658.82
I low a Distributing System for Olive

Oil-(ias-Burner Grew from Mail Order
Advertising. O. A. Nichols. Printers
Ink. January 10, 1924, v. 126, pp. 157-

158, ItiO, 165-166, 168. Business
evolved from a mail order proposition
to one of direct personal selling. Coun-
try now divided into sales districts with
sales direction under district managers.
Each distributor must maintain a def-

inite .selling (|uota, yet every woman in

a rural community may become a local

distributor, and she may profit thereby.

658.82
Industrial Growth and its Effect on
Marketing Problems. Stanley Resor.
Advertising Fortnightly, Januarv 16,

1924, v. 2, pp. 17-18, 52. How to sell

the products the people don't want, be-

cause they don't know about them. The
problem for the advertising agent is to

interpret hidden values and technical

superiorities of products in simple,

human terms, and keep constantly in

mind the educational factor.

658.81
The -Market Survey — Finder of Un-
known Sales Appeals. Percival
White. Printers' Ink Monthly, Febru-
ary, 1924. v. 8, pp. 80, 83-84, 87.

Field investigators' valuable accessorj- to

.sales manager's department. Questions
of who does the buying, and why, have
often revealed uses for articles for which
they were never intended, thus suggest-

ing new sales possibilities.

658.87
The Merchants Manual. Edited by Lew

Halin and Percival White. 614 pp.
McGraw-Hill Book Co.
This book, representing the wprk of a

large number of specialists in retail store

o])eralion and management who have
contributed to it, covers every phase of
merchandising from the standpoint of
the merchant in direct contrast with his

customer. It deals with the problems of
location aiul structure, layout and equip-
ment of the store; of operation, includ-

ing the factors of receiving, storing.

I>acking, ship)>ing, delivering, manufac-
turing, and |)urchasing; of store organi-
zation and management, comprising also

such questions as finance, insurance, sales-

check systems, credits and collections,

statistics and accounts. ex|)enses and
budgets; merchandising, including con-
trol, buying, stockkeeping. mark-up,
profits and turnover, advertising, dis-

j>lay and sales and .selling problems, and
sales direct by mail; personnel matters,
such as sources and seli>ction, training
and edui-ation, records, promotion, re-

muneration and service to employees;
and special service to customers and rela-

tions with customers. The book is an
attempt to put into writing some of the
principles of good store operation and
management. It is modeled on the en-

gineering handbooks, and fills, in a meas-
ure, the .same field—that of a reference
book and guide. The subject matter is

drawn from the practice of a large num-
ber of successful stores in many different

fields in all parts of the country. The
small merchant, as well as the large de-
partment store operator, w^ill find in its

pages much that is of value to him in
the present conduct of his bu.siness, and
also in planning for its future exten-ion.

658.82
Our Dealers Help us Run Our Business.

Fletcher H. Montgomery. Advertis-
ing Fortnightly, January- 30, 1924. v.

2, pp. 11-12, 36. The Knox Hat Com-
pany has put the retailers' knowledge to

constructive use by forming an Adnsorj"
Council made up of five retail agents and
five representatives from Knox. Xew
and changed policies are discussed in
this Council and mutual benefits result.

658.808
Sales Control that Reveals Weaknesses

in Working Territories. Martin
Hastings, Jr. Printers' Ink Monthly.
February, 1924. v. 8, pp. 39-40, 124.

Charts. Control necessary in order
to force salesmen to cover their terri-

tory tlioroughly. .System used by the
Tide Water Oil Corporation includes
daily reports to supervising salesman
and tabulations from which sales analy-
sis can be made.

658.82
Sales Doubled When Modem Ideas Took

the Place of Old. August Belden.
Printers Ink. .Januarv 17, 1924, v.

126, pp. 41-42, 44. Edward X. Rid-
dle Co. of Toledo, manufacturers of
lighting fixtures reorganized its produc-
tion department and sales methods, and
in one year doubled sales of any previous
record. Eight fundamental principles
were followed, among them: Simplifica-

tion of lines, 4000 units were reduced to

40; Standardization of manufacture;
Standardization of selling methods and
Definite .schedule of prices.

658.807
The Sales Manual. What it Should
Contain and How to Prepare it. John
Allen Murphv. Printers' Ink Monthly,
February. 1924. v. S, pp. 23-'24.

Illus. Manual, merely a book of in-

structions, ba.sed on information pre\n-
cusly collected. Makes available to

every salesman best possible answers to
questions they may Im? called upon to
answer.

658.82
The Science of Marketing by Mail. U.

J. Bucklev. Forbes. Januarv 5. 1924.
V. 13, pp. 391-392. Mail advertising

establishes a reliable sales b.asis. enaldes
the manufacturer to feature his line

regularly liefore the trade, and assists

the salesman to establish the prestige of
the business. This is the eighth article
in the .series.
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658.82

The Science of Marketing by Mail.

Homer J. Buckley. Forbes, February

2, 1924. V. 13, p. 511. Last article

in the series showing the many oppor-

tunities for advertising by mail.

658.82

Sounding Out Consumer's Preferences

in Advance. Leonard Etherington.

Printers Ink, .January 17, 1924, v. 126,

pp. 89-90, 92. The best way to find

what styles are going to fit the fancy of

the public is to ask the public. Charles

S. McNulty of the Decorative Metal Co.,

Taunton, Mass., relates how- several

styles of boudoir lamps were shown to

representative groups of women and

their suggestions adopted to determine

•stvles to be manufactured.
658.85

A Successful Method of Selecting and
Developing Salesmen. C. C. Henshaw
and R. S. Richey. Printers Ink, Janu-

ary 17, 1924, v." 126, pn. 129-130. 133.

A comprehensive report on methods em-

ployed by an executive of twenty-five

years' experience in choosing and train-

ing a motor car sales staff. Gives steps

followed in training individual sales-

man.
658.82

Why We Get Ail-Around Dealei- Co-

operation. Bertrand J. Calm. Siixlem.

February, 1924. v. 45, pp. 167-171,

201. Ilius. Manufacturers must in-

crease the dealer's net profits to insure

their own success. This can be done by

making a survey of the seller's commu-
nity through a budgetary control of buy-

ing, training salesmen to serve as ad-

visers to their customers, etc.

Technical
621.3923

Arc Welding and Cutting Economics.

A. M. Candv. Industrial Engineer,

January, 1924. v. 82, pp. 27-29, 45.

Illus. Reduction in cost of labor as

experienced by manufacturing firms and
railroads using electric are welding and
cutting. Many cases are cited stating

problems and results achieved.

62(064)
Betriebstechnische Wanderausstelluug in

Berlin. A. Heller. Zeitschrift V. D.

I., November 24, 1923. v. 67, pp.
1069-1071. Presents main features of

a comprehensive engineering e.xhibition

held in Berlin, Oct. 27th to Dec. 2d,

1923. Labor saving devices and new
machinery exhibited by the Reichsbahn,

the Reichspost and many industrial firms

are described. Management fin' greater

efiiciency is emphasized througlioul.

621.138
Classification of Locomotive Repair

Shops. G. Armstrong. Kailway Me-
chanical Engineer, January, 1924.

V. 98, pp. 41-46. Well equipped
roundhouses and shops increase the per-

centage of serviceable locomotives.

Gives a detailed analysis of efficient shop
operation in the roundhouse, in the in-

tensive locomotive repair shop for quick

repairs, and in the centralized produc-

tion or manufacturing shop.

621.313
Plxtreme Variety versus Standardization.

J. H. Van Deventer. Industrial Man-
agement (N. Y.), January, 1924. v.

67, pp. 36-46. The third of a series of

articles. Turbine-generator production

at Schenectady. A detailed description

of the factors of production and produc-

tion control in the manufacture of huge
generators. Shows the necessity for

many special drawings in most cases.

Illustrations, including sample master

schedule and progress report.

621.175
Profit Possibilities of Vacuum in the

Power Plant. J. T. Beard, 2nd. In-

dustrial Management (N. Y.), Febru-
ary, 1924. V. 67, pp. 115-119. Illus.

"Steam in the average industrial plant

serves two distinct purposes : the actuat-

ing of prime movers for generating me-
chanical and electrical power, and the

generation of heat for processes and for

buildings. It is this twofold use which,

in many cases, makes the attainment of

central-station standards of economy im-

jjossible. Nevertheless, in a large num-
ber of cases, the possibilities of con-

denser operation have been overlooked.

What these possibilities are and how to

realize them form the subject matter of

this article."

Training
658.386

Economics for Employees; Report of

Committee on Economics for Em-
ployees. American Management As-

sociation, 1924. 19 pp. Survey shows
that several national organizations and
educational institutions are meeting the

need for courses in economics. Corpora-
tions are also reaching their employees
through lectures, house organs, group
discussions, etc.

Transportation
656.124

Economies of Motor Transport. By
George W. Grupp. 414 pp. D. .Vp-

pleton & Co.

A book that deals with the economics

of the motor truck, rather than with its

physical aspects of construction, opera-

tion, and maintenance, is a welcome ad-

dition to the flood of literatuie concern-

ing the automobile. This book has col-

lected the facts and basic principles

underlying the use of the automobile as

an economic factor in the transportation

of goods and passengers, and presents

lliem in such shape that they may be

readily applied to every class of busi-

ness. To the man contemplating the re-

placement of horse-drawn vehicles with

motor equipment, it will present the

facts that will enable him to select the

proper equipment lor his case, and to

draw up a plan for its most efficient

operation, .\ctual figures of costs are

used sparingly fiu- tlu^ reason that costs

are influenced by so many factors pecu-

liar to the individual case that figures

might easily be misleading in discussing

the general case. The principles of

accurate costs are given, however, so that

the truck owner may easily lay out the

system to fit his particular needs. The
book discusses such practical subjects,

among others, as when to replace horses

with motors, the selection of equipment,

loading and unloading, roads and rout-

ing, operating problems, motor-truck

performance, truck abuses, truck main-

tenance and inspection, cost of operating

trucks, motor-truck overland haulage,

personnel and organization, and legisla-

tion. Six appendices give data on his-

tory of the motor-ti'uck industry, motor-

truck clubs, advertising, ton-mileage, in-

surance, and weights of the materials

commonlv hauled bv motor truck.

Wages
658.3225

Applying the Bonus System to Diversi-

fied Operators. C. E. Bassett. Indus-

trial Management (N. Y.), January,
1924. v. 67, pp. 47-51. Describes in

detail a plan which has worked out suc-

cessfully in individual work and in gang
work of various kinds.

658.3225
Financial Incentives for Employees; Re-

port by Committee on Remuneration
for Employees, with Convention Dis-

cussion. American Management As-

sociation, 1923. 30 pp. Indicates

what methods of wage payment are in

use, shows the relationship between the

wage system and foremanship, inspec-

tion, planning, and accounting; suggests

methods of applying incentives to work-

ers on non-repetitive operations; and in-

dicates the advantages and disadvantages

of typical wage plans. Includes a 6-page

bibliography.

658.3215
The Wage Bargain and the Minimum
Wage Decision. Franklin Winton
Kvan. Harvard Business Review,

January, 1924. v. 2, pp. 207-218.

The recent decision in the U. S. Supreme
Court that a miuinnnu wage law for

women and children is unconstitutional

has led the author to work out in this

]iaper a more exhaustive analysis of the

wage bargain than was done in the deci-

sion, and so prove a fundamental eco-

iu)mic law.

658.323

"Family Wage" System in Germany and

Certain other European Countries.

Mary T. Waggamon. Monthhi Labor

Review, January, 1924. v. 18, pp.
20-29. No industry in Germany had

wholly ignored this method of payment.

The form the pa\inent takes is discussed

and labor's attitude towards such a sys-

tem. Also describes briefly the systems

in Australia, Czechoslovakia, Denmark,
Finland, the Netherlands, Norway and
Sweden.

i
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Your furnace

—as an expert sees it

sss#.
Ten cars ofcoal-ornine ?

Mechanical stokers savo coal by
increasing furnace efficiency.

They also make it possible to

buni cheaper grades and aiies

o( local coal. Ten per cent sav-

ing is a confter^'ative estimate.

mm
Five men or three?

Stoker firinR will cross at least

two men off the pay roll if

adopted by a hand firM plant

now re<jmring five men. The
better working
conditions ap-
peal to a better,
steadier rla.H9 of

\l
n.en.

IbuT boilers or three?

GrealiT ^.train 'ifmniuis can be
met without adding to your
present boiler etiuipment. Three
boilers can be made to do the
work of four through the higher
eombuatjon rale made possible

STOKER
Fl

Mu

To a combustion engineer the fire

in your furnace is not simply

a blinding blaze but a series of chem-

ical reactions and controllable fac-

tors. He knows through chemical

analysis exactly how much heat and

steam each pound of your coal should

produce. To him, sweating firemen

and a general bedlam in the boiler

room are not acceptable evidence

that the maximum of heat is being

given up by the coal.

On the contrary, the combustion

engineer's test is an accurate calcu-

lation that takes into consideration

temperature of feed water, coal

analysis, steam pressure, quantities

of water, coal, and the

many other elements which

enable him to establish fur-

nace and boiler efficiency

with scientific certainty.

This book

Mechanical stokers have been de-

veloped by combustion engineers

and are installed in your plant by
combustion engineers on a basis of

insuring better results. When you
install mechanical stokers you get

not only highly developed stoking

machinery, but the best of engineer-

ing counsel as well.

It is this combination of service

and equipment that makes fuel

saving, labor reduction, and smoke-

less operation a foregone conclusion

before the installation of mechanical

stokers is even begun.

The part that engineering has

played in mechanical stoker

development is told in the free

book, "Coal The Basic Fuel."

A card to the secretary of the asso-

ciation brings a copy to you— free.

FREE

BURNL"^^COAL

STOKER MANUFACTURERS ASSOCIATION
G. A. Sacchi. Secretary, Lester Branch, Philadelphia
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Ronald Publications on Business

Accountants' Handbook
Edited by E. A. Salier-s, Ph.D.

SINCE its publication last November, more than 20,000 copies of

the Accountants' Handbook have been bought by men in every

type of position. This phenomenal demand stamps it as easily the naost

important publication in many years to those concerned with accounting.

Its thirty-tliree sections cover adequately, in explicit statements of policy

and method, not only accounting but finance, management, law, banking,

and allied activities as the accountant must know them. Tables, rules,

formulas, definitions, charts, and cuts abound, and this wealth of informa-

tion is made readily available by an exhaustive index abundantly cross-

referenced. As necessary to the modern office as any piece of labor-sa\ang

machinery. Just published. Flexible binding, patent unbreakable back.

1675 pages. S7.nO.

Business Fundamentals
By Alv.\n T. Simonds

UNDER one hundred numbered headings the presi-

dent of the Simonds Saw and Steel Company pre-

.sents what he conceives to be the basic principles of successful

modern business. HLs book is the result of twenty-five years'

experience, with close observation of underlying forces and how
they have been utilized bv such successful managers as Morgan,

Rockefeller, Gary. Schwab, and others. Reveals a sound uiider-

.standing of conditions both economic and political, and furnishes

valuable standards for men carrying management responsibilities.

Jusl published. 321 pages. Clolh. $2.25.

Stock Exchange Law
By .S.VMUEL P. GOLDM.^N

ACONCISE, non-technical, and practical volume

which will enable you to determine your rights

;ind obligations in a .security transaction. .\\\ aspects of the

law relating to stock market dealings are covered, with special

attention to its many recent developments. Imjiortant cases in

-New York and other jurisdictions are cited and discussed. The
rules and regulations of the New York Stock Exchange as

recently modified arc reproduced and explained. Jusl published.

4.97 pages. Cloth. SS.OO.

Filing Department
Operation and Control

liy Ethel E. Scholhei.d

THE importance and cost of the

fihng department necessitate on
the part of the management a clear con-

ception of what the functions of that de-

partment are and of how they are carried

out. In this volume the author deals with

this subject from the administrative point

of view. The discussion is thorough and
will enable you to plan and eciuip a filing

department suited to your nceiis; to select

and train its workers and organize,

measure, and supervise their work; and
to co-ordinate its operation with the ac-

tivities of all other departments. The re-

quirements of .special businesses and
departments are fully considered. Operat-

ing knacks that have proved effective

are described in detail, and to complete

the book for reference use a filing depart-

ment manual of standard practice has been

included. Jusl piililished. SIS pages.

Cloth. $3.00.

I

The Financial Policy of Corporations
By .\urHiK S. Uewi.m;, Ph.D.

THIS is a practical study of the financial stnictinr and

the financial problems of business corporations. It gives

a thorough understanding of all policies and operations of corporate

finance, and unmistakable advice in handling partictilar situations. It

is tlie pre-eminent work on this .subject and the author's thorough and

practical treatment makes it of specific value to everyone who ha.s

financial questions to decide or is concerned with corporate activities.

The five volumes deal with Corporate Securities, Promotion, Adminis-

tration of Income, Expansion, and Failure and ]{oorganization. 1930

i2d pig. If)2t). Five volumes. 953 pages. Cloth. S12.00.

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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Have you a brake on every shaft ?

You have if you are usinji the old power wastinji bearings. Think of

this, will you 15 per cent of the power that you are now wastinji can be

saved. Figure that out in dollars, tons of coal or kilowatt hours then

Put in Sells Roller Bearings

They fit your hangers, post hangers and pillow blocks—no added

expense. Nothing to throw away but your old bearings and you will

be glad to get rid of them—^Just imagine for every 7' ^ years that they

have operated they have wasted an entire year's supply of coal which

easily could have been saved.

Our Engineering Department is ready right now—to go into your

transmission problems whether you require half a dozen bearings or

several hundreds.

For dealer nearest you see MacRae's Blue Book

ROYERSFORD FOUNDRY & MACHINE CO.
62 NORTH FIFTH STREET PHHADELPHIA. PENNA.

%?Wi
The Bearing that is past the experimental stage
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Starting Right!
The Wever Body Company, preparing to

move into their new, modern plant, were con-

fronted with the problem of power and its

application. After careful consideration, they

laid the matter before Roth Engineers, with

the result that all the tools and woodworking
machines in the plant are individually

equipped and driven by

It was a great pleasure to us to relieve the

Wever Company of all details in connection

with this problem. Their acceptance of our

recommendations and complete satisfaction

with them justifies again our belief that we
are fully prepared, in equipment and person-

nel, to render a complete

Specialized

Motor Engineering
Service

May we relieve you of your power prob-

lems? We shall be pleased to send one of our

engineers to confer with you.

ROTH BROTHERS & CO.
1412 West Adams Street

CHICAGO

Financial^Operating

Ratios 12 Management

an.;

By

J. H. Bliss, C.P.A.

Comptroller

Libby, McNeill d: Lihby

"A contribution which has not in ex-

cellence and comprehensiveness been
approached, let alone excelled, in mod-
ern times. The author has blazed a

trail the like of which will not be seen

for some time to come. Any accountant

who fails to read the book and, further,

to take advantage of its content is pass-

ing up something which is like water to

the thirstv desert wanderer."

—

Haskins

(t- Sells Bulletin, published by Haskivf'

(t- Sells. Certified Public Accomitants,

Xew York and other cities.

'•uncial

tad

r

The above quotation expre.«?e.*

plainly the high esteem in which
prominent accountants every-

where hold Mr. Bliss's book.

Managers as well as accountants must analyze statements

and reports—must consider and compare the figures and
.sets of figures that indicate conditions requiring inana-

gerial attention. Are you making full use, in this inter-

])retation, of the characteristic relationships which exist

among the operating and financial facts shown on the

balance sheet and income statement of the enterprise in

which you are interested?

Gives Information Every Manager
Can Put to Immediate Use

"Financial and Operating Ratios in Management" sup-

plies the information you need. It tells you what sets of

figures vield comp.arisons significant to the management,

what tlie ratios signify, and how to compute them for a

company or for an industry.

Explains the Use of Ratios

Mr. Bliss explains how, by examination of these ratios,

you can) measure the success or failure of poUcies, detect

unfavorable tendencies, and judge the company's position

with regard to competitors. He shows how they indicate

such important facts as the margin you have from which

to pay costs, the earnings a business should produce to

show "a proper return, the effectiveness of the financial

management, and whether the plant is operating at

capacity.

Suggests Definite Standards

la every industry the significant ratios show character-

istic variations. To give you a definite basis, Mr. Bli.s,s

has compiled for this volume, standard ratios for forty-

three industries, from steel making to general merchan-

dising. 1923. S96 pages Cloth binding. Price $6.00.

You Should Have This Work

Not in many months 1ms there appeared a volume

that promised such unusual benefits as does this newly

published work, the pioneer in its field. Every mana-

KiT accountant, and ennineer will find it_of exceptional

utility. Send for a copy postpaid on five days' approval.

The Ronald Press Company
Publishers

20 Vesey Street, New York, N. Y.
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For Qeneral and Cost Accounting

The RemingtonTwin-Cylinder
Accounting Machine

Offers Some Exceptional Time and Cost Saving Advantages

The above illustration shows this nuiehine equipped for

eombined ^-/a'6'/('///.v Payahle Lcr/o-cr And Dcp(irt>)!c/it(il Pinrluisc

Joi(7~?ial work. This is one important held of work w here cost

may be reduced and accurac>- increased. The credit is posted

to the ledger or \-oucher and charged to proper tlepartment

or expense account—ALL IX ONI- OPI-RATION.
This method keeps e\ery account pcrpctuall}' posted ani.1

balanced, thus eliminating all necessity for a \"oucher record

or register. No end of the month peak load. It also eliminates

complex anahses of accounting records, for all necessary detail

is w ritten with each entry on e\ery account.

The Remington Accounting Machine comliines all of the

features essential to successful mechanical bot)kkeeping. Irs

complete atlaptabilit\' hts it for each and e\ery iiuii\idual

requirement. A demonstration on \()ur ow n work i>>ours tor

the asking. No obligation in\ol\t\l.

REMINGTON TYPEWRITER COMPANY
.Accounting Machine Department

374 BroadwaVf New Ytirk Branch«?.<! Efer>tt'here
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Just Out

!

Hall's

Handbook
of Sales

Management

By S. Roland Hall

995 pazes,

43 2 X 7, illus-

trated. So net,

postpaid.

Made for maximum service
not merely the average

|

Sound. Sohd. Brass-

tack inform"""".^
for Everyone on the

Distribution tnd
of Business

A practical book describing iu detail the sales plans,

methods and policies that have increa.sed sales for some

of the best-known organizations m Amenca--«-ith doUars-

and-cents results of their experienee—a book ot vital

interest to every sales executive in the countr}'.

995 Pages of Practical Plans and Policies

There has never before been a book so packed with

sound, solid, brass-tack information as this new Hall

book—just off the press.
. , .u j * ii„

In its twentv-seven sections it presents methods actuallj

used by representative concerns in all phases of sales

management and direction—organization—pohcies—sell-

ing costs—research—securing, traimng, directing, compen-

'^ating and stimulating salesmen—quotas—contests-

sampling—manuals—courses—automobile and telephone

selling—aU practical and workable suggestions—each com-

pletely detailed with accompanying charts, illustrations anrl

figures.

Tells How Hundreds Have Handled

New s-dcs policies -ecoiioiiiicul traveling routes— differ-

ent tvpes of salesmen—daily reports—expense accounts-

women in selling-contracts—dealer attitudes—advertis-

ing—credit—co-operation—and practically every other

important detail of sales management.

A Great Meeting of Marketing Minds

The book is one of experience-a meeting of the best

marketing minds in the country. Every point made—
every plan and methotl described—every principle and

policy--has practicalitv underlying it—with recorded

results that justify, or advise against, its use, as the case

may be. _
See a Copy—Free

Get an on-approval copy of this book and examine it

without charge—satisfy yourself about it—tfje farst ten

pages alone will convince you that this ls a book you want

to have around. .lust clip and mail your coupon—your

copy's waiting for it.

McGRAW-HILL

FREE EXAMINATION COUPON
McGraw-ll.ll lt....k l...ii.pariy. iiii- . :iTU Sev^-utli .Vvu.me. New York

You may send me for 10 days' free examination. Hall's "ANDBOOK
OF SALES MANAGEMENT, J5.00 net, postpaid. I agree to remit for

the book or to return it postpaid within 10 days of receipt.

Signed .

Address.

Position

Company

'JENKINS^

^e,^A^j%2i Minimized Maintenance

Standard Bronze
Globe Vahe.

Screwed



Man-h, 1924 M\\a(;k.\ii:.nt axd AnMixisTUATioN 36.-

built to endure

Wood or Steel Filing Cabinets

Visible Index

Structural Strength Safes

and

General Office Furniture

^^

Globe-Wernicke Steel Filing Cabinets

Upper Left

The unit idea as first applied in hori-

zontal sections to filing cabinets by The
GlobeWemicke Company has made
possible the standardization of Office

Equipment for everyone.

Globe-Wernicke Steel Upright File

Loy^er Left

Can be used singly or in batteries of

100 or more. business efficiency is

found in the easy-sliding drawers, the

clearness of indexing in each file and

the perfect blending of new units with
those already in use.

The many different

styles offer a stand-

ard service for every
business.

Globe-Wernicke Visible Card Index

Upper Right

The patent method of maintaining

hand posted card records. Necessary

information, important to your busi-

ness, given in a quick and most accurate

manner.

Globe-Wernicke

Structural Strength Safe

Lower Right

Structural Strength in Safe Construc-

tion can only be had by the proper use

of metals of sufficient weight to give

strength. The Globe-Wernicke safe is

stronger than any safe twice its weight.

Structural Strength—to withstand a

fall plus the crushing load of a collaps

ing building—Fire Protection—Heat

Resistance—Thief Protection.

Globe-Wernicke Office Equipment
offers a standard service for every

business. It is the equipment to

select for permanency. Not only is

it designed and constructed to give

superior service but to meet the de-

mand of modern business for efficient

equipment that will economize in

time and labor.

Our catalog No. 822 will be mailed to you

on request.

Write Dept. MA80 for it now.

-t^

U.I-: i
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0-S DEPENDABLE
CRAWLING TREAD CRANE

IT GOES WHERE YOU
WANT IT TO GO

The many advantages of this

crane are detailed in a bulletin

which will be sent on request.

A poor road has no effect whatever upon
the general usefulness of this O. S. Depend-
able Crawling Tread Crane. It can be moved
easily to any position in your yard and its

exceptionally small turning radius makes it

doubly valuable in plants where space is at

a premium.

ORTON & STEINBRENNER CO.
608 SOUTH DEARBORN STREET

CHICAGO, ILLINOIS

MEECO (Individual) Sanitary Washbowls
Comprise only one of the line of Meeco
products which have become important

factors in the promotion of efficient

production through bettered working

conditions for factory employees. They
are today the recognized standard in

many of the leading industrial plants

in the country.

Lockers

Sanitary Drinking
Fountains

Shelving

Boxes, Cabinets

and Partitions

Catalogue Mailed on Request

Manufacturing Equipment and Engineering Co.
FRAMINGHAM, MASSACHUSETTS
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Remarkable Test!
A bearing made from a stock bar

of Stewart Brons was placed on a

shaft 1" 16 inches diameter, running
750 R. P. M. under a load of 660 lbs.

and kept in service for five hours
without lubrication. At the end ot

the fifth hour, a pyrometer inserted

in the bearing showed a temperature
of 1020° F. The shaft was red hot,

showing a shaft temperature about
1 200" F. Upon removing the bear-

ing, it was found that it had not yet

worn in to a perfect fit. The shaft

was not even scored or the bearing
harmed.

1200**F.! Bearing and Shaft Unharmed!

Stewart Brons is made
in 13-inch bars, finished

all over

Why waste 50% of your
bearing metal? You lose a big

percentage of your metal, and
the cost of machining unless

you get Stewart Brons 13-inch

bars which give you 12 full

inches of bearings.

Only Stewart Brons could do it. Only this new copper-

lead metal which will not segregate, which is proving itself

day after day under the most exacting conditions in actual

service, could make such a record.

At 600^ F. Stewart Brons sweats a little lead and lubri-

cates itself. It will not score a shaft up to 1000° F. or melt

under 1700° F. Yet it has perfect bearing quality. In scien-

tific tests it has proved that its coefficient of friction makes
it the perfect bearing metal.

Made in 258 stock sizes of bars and bushings, finished all

over in 13-inch lengths. Stewart Brons Standard Grade "D"
is perfect for average bearing requirements. Three other grades

differing in degree of hardness may be specified for special

requirements.

JOBBERS ! We have a ver\' lew lerriiohes remaining open. The
demand for Stewart Brons is increasing rapidly WVite direct to

STEWART MANUFACTURING CORPORATION
4503-83 FuUerton Avenue Chicago, Illinois

Of communicate direct with our nearest factory representative

A. C. OLFS C. W. ROOT J. FRANK LANNING & CO.
7321 \Voodward Avenue 57 Erie Scrcet 327 Fir»i Avenue

Detroii. Ntich. Milwaukee, Wis. Pitithursh, Pa.

UNGAR & WATSON U NELSON J. FRANK LANNING
1166 S. FiRueroa Sircci 820 N. Mendian Street ZiOO Avenue A

I >'•• Anueles. Calif. Indianapoli«. Ind. Hirnnngham. AIj

E. P. GRISMER
1982 E. fr6th Street
Cleveland. Ohio

i

<Meu/mt Jirons
Rearing Metal

The Perfect Metal for Bearings
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Let the Counter -Dial

Replace the Clock Dial

An hour means more than 60 minutes

of a workman's time, if it means 60

pieces recorded on the dial of a Counter.

That's counting time by production,

earning pay by production, thinking

and pushing production!

You go more by tangible results—and

you get more results—with

COUNTERS
on your machines, whether you pay by piece-

work or day work. With "Veeder" records,

only production counts; it counts for more
than before—so you get more!

The above Set-Back Rotary Ratchet Counter counts
one for each oscillation of the lever, as required

in counting the product of punch presses. Sets
back to zero from any figure by turning knob
once round. Supplied with from four to ten figure-

wheels, as needed. Price, with four figures as

illustrated, $11.50 (subject to discount). Equipped
with lock and keys to prevent tampering with the
record, $2 extra. (Cut '/2 size.) Set-Back Revolution
Counter of similar model, price $10.00 (list).

This small Rotary Ratchet
Courtier (No. 6) counts
reciprocating movements of
the lever, as indicating the
output of many of the smaller
machines. When lever is

moved thru an angle of 40
to 60 degrees, the counter
registers one. A complete
revolution of the lever regis-

ters ten. This counter is adaptable to no end
of small machines, simply by regulating the

throw of the lever. Price, $2. (Cut nearly

full size.) Small Revolution Counter of similar

model, also $2.00.

You can gel a "Veeder" }or practically every

machine where a counter should register more
VOLUME. Write for the 80-pagc counter

booklet.

The Veeder Mfg. Co.
64 Sargeant Street, Hartford, Conn.

Middle West Distributor

F. A. Brincolf
T40 ^'ashington Blvd.

Chicago. III.

Pacific Coast Pijtributor

F. SoMERS Peterson Co.
S7 California Si.

San Francisco. Cal.

A
BIG

SAVING
HERE

You can "make a hit with the boss" if you help him in

his fight to economize in power and equipment by in-

stalling the Steam Trap Sarco.

You can then show him that you saved one-third the

price it would have cost to buy ordinary traps. You can
point out that you eliminated the expense of building

platforms and digging pits—for the Sarco is screwed right

into the pipe line. And you can explain that the Sarco
will effect a big saving in fuel because, on account of its

small cost, you were able to trap every point that required

trapping, thus draining off all condensate as soon as it

forms.

Furthermore, you can guaran-
tee that Sarco Traps will cut
down repair bills, for they have
but five parts compared with as

many as forty-three in some
traps. Consequently, there are

fewer parts to carry in stock^

—

fewer parts to wear out and need
replacement.

You c£n safeguard your own
judgment until you are sure that
the Sarco will do as claimed, as

we will ship same on 30 days'
free trial.

Write for particulars regarding

free trial offer and interesting

booklet Q-31.

Sarco Co., Inc.

238 BROADWAY
New York City

Boston
Cleveland

Buffalo

Detroit

Chicago
Philadelphia
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Empty cars never make money
and Tom Jones, operator, becomes an

empty car when he leaves his work

to figure out his own time card <^^

It's your fault. If you will persist

in making mechanics keep their own
time on their various jobs, you must
expect to lose money.

There is no excuse for such a system

when elapsed time on any job can be

computed automatically mechani-
cally—by the Calculagraph. By pull-

operators can give you an accurate

record of starting, stopping and

elapsed time.

Install a Calculagraph and avoid

mistakes cut out lost time—and
eliminate the empty car from your

plant.

ing a lever before the job starts and Write today for our booklet

another when the job is finished, your 'Elapsed Time Records."
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Today's Methods
Practical Suggestions for Over

Manufacturing Management and Administration Library

Edited by L. P. Alford, M.E.

For Better Planning

PLANNED CONTROL IN
MANUFACTURING

By William O. Lichtner, member of the firm,

The Thompson and Lichtner Company

Up-to-date procedure worked out in well-organized plants for

tying together the work of production departments. Shows how
planning by a centralized department gathers up loose ends and
makes possible important savings in time, labor, and inventory.

Directions for training the personnel required, standing orders

for "key men," forms used, and description of classification and
symbols. Presents a detailed record of the application of these

methods to a plant employing 150 workers. Just published.
329 pages. Cloth binding. $5.00.

For Better Working Methods

TIME STUDY AND JOB
ANALYSIS
Ey William O. Lichtner

Facts the manager wants to know about standardizing work-

ing methods as a basis for ccntrol of manufacturing. Principles

of standardization end their application in time study and job

analysis. Organizing a permanent standardizing staff. Work-
ing procedure for installing and maintaining job standardization,

what economies can be expected from it, and how it aids in prac-

tical industrial management. 1921. 397 pages. Cloth bind-

ing. $6.00.

For Saving Materials and Labor

SCALES AND WEIGHING
Their Industrial Applications

By Herbert T. Wade, Editor,

"The New International Encyclopedia"

The forms of weighing machinery available, with particular

emphasis en the relation of accurate counting and measuring of

quantities within the plant to profitable operation through better

control of processes, more reliable cost data, reduction of over

deliveries, and economies in handling. Among the types de

scribed are automatic or indicating scales; counting, measuring

and packaging machinery; apparatus for bulk weighing of coal

ore. and grain; motor truck scales; and railway track scales

Valuable data for managers on design, selection, testing, and

maintenance of scales, yusf published. 473 pages. Cloth

binding. $6.00.

DRILLING THE RIVET AND HOLES
IN THE FABRIC RINGS

TRESTLE AND OVERHEAD CRANE USED
IN MATERIALS HANDLING

I^QNALD
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in Manufacturing
coming Production Difficulties

For Better Storeskeeping

STORES AND MATERIALS
CONTROL

By Madison Cartmell, Consulting Industrial Engineer

A full explanation of effective current methods of controlling

stores and worked materials from requisition to shipment. Tak-
ing the viewpoint of the production manager, the author gives

working details of stores department records and practice,

showing substantial savings possible to large and small com-
panies. Describes obtaining material by manufacture, including

graphic production control, and by purchase, with practical sug-

gestions on the work of the purchasing department. 1922.

459 pages. Cloth binding. $4.50.

For Better Inspection Methods

CONTROL OF QUALITY IN
MANUFACTURING

By George S. Radford, Consulting Engineer

Methods of lowering costs and increasing production by set-

ting up and maintaining a suitable and workable standard of

quality. The topics discussed include organization and manage-
ment of inspection department; quality control in practice;

working standards of quality; measurement and errors; repeti-

tion manufacturing; dimensional control; gages and gage-

checking; thread gaging; precise control of processes; and con-

trol of color and finish. 1922. 404 pages. Cloth binding.
S5.00.

For Better Production Control

THE GANTT CHART
By Wallace Clark, Consulting Management Engineer

How to use a new type of graphic chart which relieves the
manager's mind of a mass of details yet gives definite control

of work in the plant. Special features of the charts are com-
pactness and simplicity. The author describes the principles by
which they operate, savings they make possible, details of their

preparation, and practical applications. 1922. 157 pages.
Cloth binding. $2.50.

The Ronald Press Company
Publishers

20 Vesey Street, New York, N. V.

BALTIMORE REFINERY. .AMERICAN
SUGAR REFINING COMPANY

Examine Any or All of These
Books Without Charge

The value of these books in enabling you to

compare your methods with the best practice of

the day in a wide variety of lines and to work

out and apply possible improvements can only

be appreciated after you have examined them.

You can have any or all of them sent i>ostpaid

if you will fill out and mail the order form below.

Look them over for five days. If you do not

think they will help you, return them at our

expense and you owe us nothing. Otherwise

send us your check for the price of the books

ordered.

--- — — — - USE THIS ORDER FORM —
The Ronald Press Company,

20 Vcscy Street. New York. N. Y.

Send me postpaid the books of the Manufacturing Manage-
mcnt and Administration Scries which I have checked below:

~ Planned Control in Man ufnctu ring Lichtner> 55.00

IZTime Study and Joh Analysiti Lichtner* $6.00

H Scales and Weichins Wade« $6.00

rr Store* and Materials Control (Cartmell) $4.SO

G Control of Quality in Manufacturing 'Radford^ . . .$5.00

OThe Gantt Chart Clark $2.50

Within five days of their recript I will send you the price in

full for the books ordered or retained, returning the others, if

any, to you.

<pl»*ae print <

Business Address .

Firm

Sifififlture .
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CheckYourTax Return
Have you given your federal income tax return a final

checking?
Have you examined your accounting methods to make

sure they conform to legal requirements?

Have you considered the effect that changes in the

Treasure's interpretation of the law may have upon the

amount you must pay to the government?

In handling either your own or a client's return,

a thorough verification is necessary for economy
and safety. You can make it quickly and at com-
paratively little expense if you use

Montgomery's

Income Tax Procedure
1924

This manual cvvlains the procedure governing the

preparation of this year's return. The author

discusses the law bearing on each item. He
points out the related Treasury rulings and
regulations. He shows the effect upon the

handling of the item of any court decisions ren-

dered. He explains the most satisfactory method
when accounting procedure is doubtful or diffi-

cult. In checking a return Montgomery gives

you just the material you want when you need it.

Can You Claim Any Refund?
Last year claims amounting to over half a billion dollars

were filed. 72 per cent of those disposed of were allnwed.

Tlic law is complicated and treasury regulations and rul-

ings—with frequent reversals—have added to the con-

fusion. In establishing and handling claims as well as in

dealing with assessments, Montgomery's manual is an
explicit and rehable guide. It is indLspensable also through-
out the year because of its reference value when income
tax difficulties arise in connection with questions of busi-

ness jiolicy or accounting procedure.

A Complolf and Reliable
Tax Service

90,000 of the .si'ven successive editions of

this manual have been used by individuals,

corporations, and fiduciaries. The new edition

for 1924 embodies all new developments in

the application of the law. In this one 1900-
page volume you Kct all the information con-
tained in any high-priced periodic service,

plus vastly more in practical counsel and ex-

pert advice. Improved indexing feature.**

make this data the most accessible in the
market for rapid reference.

Sent On Approval

This comprehensive volume contains I '.toil

pages strongly bound in cloth. It may save
you many times its cost of $10. Mail the

order blank below and this standard guirlc

will be sent to you postpaid on five days'
approval.

" I know of no other service that can com-
pare with this in practical value."

—

William J. Defqan, Vice-Prfnident, The
Vnckm: fnmp'inus. \,,r V.ir/,-. ,V. Y.

The Ronald Press Comj)any
20 \'e8ev Street New York, N. Y

— "--— — — — — -USE THIS ORDER FORM —--- — — — -—
The Ronald I'rf.sb Company,

20 Vesey Street, New York, N. Y.

You may send me postpaid n copy of Montgomer.v's "Income Ta\
Procedure— lil24." Within five da>s after receiving it I will either return

the book or remit HO.OO.

Name
(please print)

Business Address

Firm .

Signature

(7W1I

Poeition

Every Boom Market

Sets Danger Signals!

It is absolutely necessary to lieed them—disastrous to

run past.

Thousands of investors buy stocks at favorable prices

every year, but the large majority never reap the

rewards simply because they don't know when to sell.

Time to Sell ?

Yet, certain definite signals are set in every boom
market as the selling level approaches. Successful

investors must know how to read these signals. It

is the most valuable knowledge they can possess.

I et us tell ynu of the scientific methods by which we

aid you to acquire and make use of such knowledge.

It's described in our new FREE 2.(-page booklet

which is filled with vitally interesting facts on successful

investing.

Simply ask for Bookln MAM

American Institute of Finance

141 MILK STREET, BOSTON, MASS.

FAN-FOLDED
BILLING MACHINE FORMS

FAN-FOLDED FORMS—For use on Under-

wood and Elliott-Fisher Continuous Bill-

ing Machines.

SUPER-FOLDED FORMS—Are fan-folded

forms with the edges trimmed.

INTERFOLD FORMS Are similar to

super -folded billing forms but have dif-

ferent kinds and colors of paper in the

same form. Better than FAN-FOLDED,
SUPER-FOLDED or ROLL FORMS.

ROLL FORMS If you use roll forms you

will find interfold forms much better, as

they eliminate the register holes, curl, etc.

Made in New York by

-r>-mtmm
RALPH C. STEVENSON, Pres.

367-369 Park Avenue, Brooklyn, N. Y.

Tel. Williamsburg 3486-3561
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LIST of MEMBERS
Each has subscribed to
and /s ntamtamtn^ the
highest standards of
practice in its editorial
.md advertising service.

Advertising and Selling
American Architect &

Architectural Review
American Blacksmith,
Auto & Tractor Shop

American Exporter
American Funeral Director
American Hatter
American Machinist
American Paint Journal
American Paint & Oil

Dealer
American Printer
American School Board

Journal
Architectural Record
Automobile Dealer and

Repairer
Automobilr Journal
Automotive Industries

Baker's Helper
Bakers Weekly
Boiler Maker <The'
Boot and Shoe Recorder
Brick and Clay Record
Building Age & The

Builders Journal
Buildings and Building
Management

Building Supply News

Canadian Grocer
Canadian Machinery 8l

Manufacturing News
Canadian Railway Bt

Marine World
Candy and Ice Cream
Chemical & Metallurgical

Engineering
Clothier and Furnisher
Coal Age
Concrete
Cotton

Daily Metal Trade
Domestic Engineering
Dry Goods Economist
Drygoodsman
Dry Goods Reporter

Electric Railway Journal
Electrical Merchandising
Electrical Record
Electrical World
Embalmers' Monthly
Engineering and Mining

Journal-Press
Engineering News-Record

Factory
Farm Implement News
Fire and Water

Engineering
Foundry The)
Furniture Manufacturer
and Artisan

Garment Weekly ^Thei
Gas Age-Record
Good Furniture Magazine
Grand Rapids Furniture

Reor-1

BUYING
as affected by

SELLING
IT IS to your interest to know that goods

are well scld, as well as well made.
You have to pay the cost of selling just as

you have to pay for the cost of manufactur-

ing. Think it over.

And the cost of selling is no small item.

In some cases it costs more to sell goods

than to make them. The seller who clings

to antiquated, expensive methods of selling

is no more entitled to your patronage than

the one who runs an out-of-date factory,

because you have to pay the additional

costs in either case.

If the waste is to be squeezed out of sell-

ing, the buyer cannot escape a share of the

responsibility in bringing it about.

THIS means recognizing the efforts of

those sellers who have adopted modern,

economical methods of selling, and one of

these beyond any question is good advertis-

ing in good Business Papers.

Advertising not only cuts the cost of sell-

ing, but it increases production volume and

lowers manufacturing costs. It standardizes

quality, and is a guarantee of good faith.

You are invited to consult us freely

about Business Papers or Business
Paper Advertising

LIST of MEMBERS
continued)

Haberdasher (The)
Hardware Age
Hardware & Metal
Heating and Ventilating
Magazine

Hide and Leather
Hospital Management
Hotel Monthly
Hotel Review

Illustrated Milliner
Implement fit Tractor
Trade Journal

Industrial Arts Magazine
Industrial Engineer
Inland Printer
Iron Age
Iron Trade Review

Lumber
Lumber World Review

Manufacturers' Record
Marine Engineering &

Shipping Age
Marine Review
Millinery Trade Review
Mill Supplies
Modem Hospital The
Motor Age
Motorcycle and Bicycle

Illustrated
Motor Truck
Motor World

National Builder
National Cleaner & Dyer
National Laundry Journal
National Miller
National Petroleum News
Nautical Gazette
Northwest Commercial

Bulletin

Oil News
Oil Trade Journal

Power
Power Boating
Power Plant Engineering
Printers' Ink
Purchasing Agent

Railway Age
Railway Electrical

Engineer
Railway Engineering fit

Maintenance
Railway Mechanical

Engineer
Railway Signal Engineer
Retail Lumberman
Rock Products
Rubber Age

Sanitary fib Heating
Engineering

Shoe and Leather Reporter
Shoe Retailer
Southern Engineer
Sporting Goods Dealer

Tea and Coffee Trade
Journal

Textile World

Welding Engineer
Western Contractor
Wr^i W—V" T*--

THE ASSOCIATED BUSINESS PAPERS, Inc.

HEADQUARTERS:
JESSE H. NEAL. Executive Secretary

220 West 42nd STREET NEW YORK CITY
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Ronald Publications on Business

Income Tax Procedure—1924
Eighth Annual Edition

By R. H. MoxTGOiiERY, C.P.A.

DURING 1923 important amendments to the law went into effect;

scores of court decisions were handed down; and over 500 new Treasury'

rulings were issued. The 1924 edition of this standard manual takes cognizance

of all these changes. After citing each section of the law as j'ou encounter it

in filling out your return, Mr. Montgomerj' points out and interprets the

regulations, ruhngs, and court decisions bearing upon that section. He
discusses the legal points involved and explains the necessary accountmg

procedure. New indexing features make the data given the most accessible

on the market for rapid reference.

The 1924 edition is now ready for immediate delivery. Read the more detailed description of

this work and its special features on page 373.

Depreciation
Principles and Applications

By Earl A. Saliers, Ph.D.

THE subject is here treated from

the accounting standpoint, con-

sidering depreciation in general, depreci-

ation and United States income tax regu-

lations, and depreciation in the value of

public utilities. Depreciation is also dis-

cussed in both its balance sheet valuation

aspect and its operating aspect. The
author goes fully into the principles in-

volved in determining rates, accepted

methods for calculating charges, and the

technique of recording depreciation on the

books. The advantages and disadvantages

of the different methods are discussed,

and their effects compared. The legal

features of the subject and the decisions

of regulating bodies and commissions are

discussed at length. 1922 (2d printing,

1921%). 590 pages. Cloth. $3.00.

\

The Business of Railway
Transportation

By Lewis H. Haney, M.A., Ph.D.

IN this vohmie railroad transportation is dealt with

mainly from the standpoint of the shipper rather

than of the railroad. Theory is kept in the background and the

discussion centers chiefly about traffic conditions in the various

railroad groups, rate .structures and tariffs, and various traffic

arrangements which a shipper may make with a railroad. The
material is preeminently practical and brings out clearly the

layout and traffic characteristics of the principal railroads, rate-

making principles, and other traffic matters. Ready about

February 25tk. About 61o pages. Cloth. Price to be announced.

Accountants' Working Papers
By Leslie K. Palmer anti \\ illia.m H. Bell

MEETS squarely the demand for authoritative in-

formation regarding procedure in preparing ac-

countants' working papers. It is a trustworthy and indispensable

manual of accepted professional practice in making out these

sheets for virtually any purpose. The work illustrates all

schedules, analyses, and papers required in the ordinary audit,

as well as many for special occasions. Starting with the pre-

liminary information which the accountant must collect, it

develops a complete set of papers. These it presents in ninety-

four facsimile plates, with concise and adequate comment. Each
sheet shows the notes an auditor would make on significant

points. 1923 (2d printing. 192.3). 19.', pages, SVn" x 11." FlcxMe
binding. Xo.OO.

Accountants' Reports
By William H. Bell, C.

THIS uniciuc volume cxhiijits the best profes-

sional practice in preparing reports, as gathered
from many years of specialized experience. It offers to both

private and professional accountants authoritative information

on the form, the arrangement, and the content of reports. The
author stresses uniform practice for ensuring clearness and re-

produces in f.acsimile fifty illustrative statements showing the

application of the principles brought out in the text. These
include simple, muUicoluninar. departmental, and comparative

balance sheets; condensed and detailed statements of income
and profit and lo.ss; consoli<lated balance sheets and state-

ments; and supporting schedules and statements. 1921 15th

printing, 1923). 2/,7 pnges.SH" x 1 1
." Flerible binding. 96.00.

P.A. (N. Y.)

Accountants' Working Papers and Accountants'

Reports are uniformly bound and together cover

every phase—from working sheets to finished state-

ments. Send for both \'Dlumes.

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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%-jS.e^/Hce,

WHAT? '^,t.' v/^

WHY? WHEN? HOW? WHERE?
/ keep six honest, servinfi men;

' They taught me all I knew:
Their names are WHAT and WHY and WHEN.
And HOW and WHERE and VVWO."—Kipling.

WHAT «• ihe DecUralion of London? HOW ii a mud fun operated?
WHY docs Iho data for Easier Tary? WHERE is Canberra? 7eebru||e?
WHEN was the pyramid of Cfaeopa buiti? WHO wii iho Millboy of Iho Slashes?

.4r*" these "stx men" serving you too^
Give them an opportunity by placing

WEBSTER'S
NEW INTERNATIONAL DICTIONARY

The Merriam Webster
m your home, office, school, Lbrary This "Supreme Authority" in
all knowledge offers service, immediate, constant, lasting, trust
worthy. Answers all kinds of questions. A century of developing,
enlarging, and perfecting under exacting care and highest scholar-
ship insures accuracy, completeness, com-
pactness, authority.

The Ne^^ International is the final

authority for the Supreme Courts and the
Government Printing Office at Washington.

Write for a sample page of the iVen-
Words. prices, etc. To those naming Man- \

aftement and Adm'ntstratton we will

send free a s-t of Pockrt Maps.

G. ^ C. MERRIAM CO.. Sprinefield. Mass.

Iff Success Succeeds—
Bureau /orccails in \1anagrment and Adminittration :

Jan. 15, 1913: "Barometer registers uncer-
tainty—has sounded a warning."

Feb. 15, 1923: "A considerable minor reac-

tion is near—decline within 2 months.""

Sept. 15, 1923: We called the turn. On
Oct. 15: "Much irregularity rest of

1923. Improved business in prospect
for Spring 1924—better conditions in

February or March
"'

Careful work and new methods enabled
this success. The same methods would
succeed in your business.

New York University

Bureau of Business Research

Solicits retainers for preparing

special trade barometers, market
analyses, statistical investigations.

Lewis H. Haney. Director,

90 TRINITY PLACE
NEW YORK CITY

Tel RECTOR 0882

E

Cau you increase production? f^
Uow call you increast" product ion without increasini;

your present force? How can you lower your ccst per

operation? How can you, in pcncral, stimulate your
output and lower your overhead without incurring re-

sentment on the part of your employees? .\11 these

question.-; and many others are carefully analyzed and
answered in

STIMILATING
THE ORGAMZATION

By ORLISE D.FOSTER

Tliis book is a study, thorough and authoritative, on various forms
of incentives to increase the output of factory and office workers. Ii

IS solid, scientific infoniiation. backed by actual examples of methods
in use by many large corporations, ainong them, the I'nited States

Rubber i^^ompany. The Bethlehem Steel Company, chain stores and
many department stores.

Stimulating the Organization'' tells how to prevent lateness, how
to increase interest in one's work; it tells how to organize and system-
atize the forces of large employers of labor; it presents many new and
valuable methods for the faetorj' and ofiiee manager.

It is the only book on the subject. Every office executive, every

plant manager, and everyone interested in business admini-stration and

economics should have a copy of "Stimulating the Organization'' on
his desk for ready reference.

rl)| IpH: ir-r

^- \^^

D

Send this coupon today
/

/
Send for & copy of ihia remarkable bfM-k ^

We w&nt you to ox&mine it at our ex- / Harder

peciM. Send no money, juat fill out / k Brotbari.

the coupon and mail it to us at- • 4'J Kaat sM
tached to your business letter- y .*,-^. i.vi*.

X Srnii me a cop>
y of "^timulatins

the Organiistion''
1-%--" i

Harper & Brothers 1817 \ew York, N. Y.

head and we will forward

copy for Un da>V free ex- ^ the OrEaniistion* for

amination. At the end / t«n dnx's free examina-

of thU period either y ^>''n- I «;ill >^^V >t. for

, , , y ten dsys and examine it »t
send us your chefk . my leisure. At the end of that

or return thr / period I will either send you my
\yfyQ-^^ / check for $4.00 or return the book.

/ Name

y Mrwl

/ I'lty and Suic

I

/ _.l. I
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Meets factorj' needs. Pressed from one sheet of cold

rolled steel— it can't crack, break or leak. No seams
to open. Lasts as long as your plant.

Factories, large and small, have adopted it for—
holding parts; catching steel shavings; catching oil

drip; delivery containers, etc.

Sold only direct from our factory to you.

'^eamless^ Comes in five sizes. 26-gallon Kantainer
* sint on todays' free trial, you pay express.

Use Request Coupon below.

SEAMLESS STEEL PRODUCTS CO.
Milwaukee

I

SEAMI E<5S STEEL PRODUCTS CO.
Dept.M-3, Milwaukee. Wis.

Gentlemen: Please send Kantainer lOdays' free trial. asofTered.

Name...-

Street _...

City - Mite _ _

C. p. A. ACCOUNTING
By

George Hillis Newlove, Ph.D., C.P.A.

Digests all the theory and auditing questioas given in

335 C. P. A. examinations by accounting boards in 44
states. Lectures indirectly answering the 2,-5.53 questions

are substantiated by 7,579 specific page references to 112
accounting books. Classifies 264 C. P. A. problems giving

complete solution and time allowances for each.

Three Vohanes, 1,01.', pagen, 5^ r ,9' 2, -$15.00, p^stpa^d.

FACTORY OVERHEAD
By

Frank E. Webner, M.C.S., C.P.A.

Embodying the author's 30 years' experience as a cost

accountant, "Factory Overhead" offers the only full and
complete detailed treatment of the entire procedure neces-

sary to install and maintain control of iiijinufacluring

burden. The divisions arc: I^Collocation, II—Overhead
Analysis, III— Plant Investment and Interest. IV'—Main-
tenance and Depreciation, V—Departmental Allocation of

Overhead, VI—Diffusion f Overhead.

JioO pages, .53^ x 8}/^, $5.00, postpaid

Shipped postpaid on S days' approval

THE WHITE PRESS COMPANY, Inc.

Departmental Bank Building, Washington, D. C.

Save Time and Labor

Use the

Merrick Conveyor Weightometer
Any material handled on a belt.bucket or pan conveyor fitted

with MERRICK WEIGHTOMETER is automatically weighed as it

moves along. The scale is always on the job— it makes no slips

—it's honest—and its totals at the end of the day are accurate

and they require no special attendant.

Material being

handled over

Weightonteters ,

COAL
ORES (all kinds)

CEMENT
SHALE
CLINKER
ROCK
GYPSUM
FISH
FERTILIZER
PHOSPHATES
SAND
PAPER MILL

PRODUCTS
HOG FUEL
SALT
ETC., ETC.
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Alon- Than 2.")() < :o|>i<>s I'lin-hasrd l>\

Tiiis One Organisation
"\V(; think so well of it that \vc h;ivc |niicli;isc(l iiioii' llian two

liuiKlrt'd and lil'ty t'()|)i('.s for th(! iiso of our ornanizatiori." So write

J,ybran(i, Ross Uros. & Montg(jiuery of New ^'oik and otliiT citins,

nationally known linn nf accountants and auditors, regarding the

Accountants^
Handbook

FIVE printintis of this volunio woro sold out before a copy
liad appeared. Since its piihlieatiou last Xoveniher, more

than 20,000 cojiies have been purchased by men in every type
of position. This i)henomenal demand stamps it as easily tlie

most important publication in many years to those concern(Mi

with accounting;-. Big; concerns and i)usy ofhcials everywliciv
are tindinu; it as necessary to the modciii ofTicc as any piece
of lai)or--savmg' ('(luipment.

Assembles Basic Data on All Snbjerts the

Accountant Meets in His Daily Work

Business has long needed a work of tliis character. It contains H)75
pages, divided into thirty-three sections, each devoted to a subject of

essential interest in accounting practice. It covers adecjuately, not only
accounting in its principles and applications, but also finance, manage-
ment, law, banking, office method, and allied activities as the accountant
must know them.

Contains Material to W'liirli Ofru'ials and
Managers Will Continually Kefer

For corporation officials, bankers, lawyers, engineers, and all who deal

with accounts, this Handbook brings together reliable information on just

the things that are likely to come up in connection with accounting work.
The compilers have worked through all authorities in the field and selected

the l)est data to be found, preparing a truly remarkalile (ol!(>ctii)n of tested

principles and procedure. Tables, rules, and definitions

abound. Three hundred charts and forms offer valuable
guides to actual practice.

As They Tell It To Us

i*acknnl Motor Car Company u/ \rir York.
\ew York, X. Y.: "Wo recently purctisAcd a
copy hut find it so valuable that one is not suf-
ficient for our needs. I do not see how any
accountant or office force can Rct alonn with-
out this book."—C. F. IIofi-ma.v, Auditor.

Franklin Railway Supply Company, Inc.,

\nc York, X. Y.: "It is a splendid book ron-
taininj? a wonderful amount of information well
;irrftnKe<! for ready reference. It is to the
accountant what Kent is to the engineer "—
I''HAVK N. FoOTK. ComptroU.rr.

The Thirty-three Sections

Business Law Mathenialies (with Tables)
Corporate Organization

Net Income and Surplus Corporations
Financial Statements

Inventories Classification Reports
Commercial Banking and

Bank Credit
Depreciation Cost Accountinfc

Audit.s and Working Papers
Good-Will Finance Valuation

Statistics and Graphics
Installations Fiduciaries Consolidations

Bankruptcy. Insolvency,
and Receivership

Office Appliances Public I'tilities

l]('i>nonucs Management Professional
Credila and Collections

Municipalities Foreign Kxchangc
Accriunting Principles

ra\:»li<Mi ( **Tf>- ?>;vTi.-f '
:'-—•

Send for This Handbook on Approval

The Accountant's Handbook is designed to supple-
ment, not roplar(\ the other works in your library. Its

vast wealth of information is made rea<lily available by
an exhaustive index abuntlantly supplied with cross ref-

erences. No office, no accounting;, treasurer's, or credit

department, is complete without this manual.

Designed to Stand Hard Usage

The volume is printed in clear type on thin, strong paper. I( is

made up in a dvirable, flexible bindiiiu. with patented unhrciikahle
back that permits the book to lie tl:it wiien oponrd. The pajse
size, 45-1" \ 7li", makes the Handbook, for all its n*»arly 17(K)

paRCs, most ronvenient to handle and carry al>out. Just ftuNishrtt.

167.5 inujrs, (fill ohjes. $7.50.

With the Accountant's Handbook included as part of your
working equipment, you need never lie at a loss for accurate
and detailed information on the matter under consideration.

Fill out and mail the order form attached, and we will mail
you a copy postpaid on approval. Test it against the require-

ments of your work for five days. Then, within that time of

its receipt, send us $7.50 in full payment, or rettirn the book.
Mail the order form to-dav.

The Koiiald Press Coiupaiiv

20 Veaey Street os ^ New York, N. Y,

p-- — — - — -- USE THIS ORDER FORM --------
• rili: liUNAI.I) PRESS COMPANY.
I 20 Vehey Sthfet. New Vore. N. V.

r SonrI mo i«wt|ij»iil a eopy of tho Arcoi vtavt'r HAvi>n<H>K
I U iiliin fivo<iiiy!» liftrr iin roccipl. t will solid you $7. .VI in full imyiuni*.

I «»r rotuni ili< li.ifil. t.. \ ixi

I

I N'niiic

I
(picnsr print)

I HusinrM AdHrms

^
I Firm ....

I

I Signkture .

. Position
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Professional Counsel

W. L. CONRAD
CONSULTING ENGINEER

Production Management

Gantt Methods

Singer Building New York, N. Y.

WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and sew
ages to prevent nuisance or stream pollution.

Examinations, reports, estimates, tests, plans
and supervision of construction and operation

114 Liberty St., New York

WILLARD E. FREELAND
ERWIN H. SCHELL

Consultants in Unusual
Managenr\ent Problems

222 Charles River Road Cambridge, Mass.

S. R. GERBER CO.
INDUSTRIAL ENGINEERS

FACTORY and OFFICE MANAGEMENT
PLANT LAYOUT and DEVELOPMENT

PROBLEMS
Gantt Methods -

165 Broadway

- Graphic Control

New York

FRANK B. GILBRETH
Incorporated

Established 1895

CONSULTING ENGINEERS
Organization Waste Elimination
Management Intensive Production

THE ONE BEST WAY TO DO WORK
68 Eagle Rock Way, Montclair. N. J.

Hedrick-Garrett-Adelquist

And Associates

Industrial Engineers and Accountants
Constructive Accounting—Cost Accounting

Tan Service—Organization
Business Counsellors and Managers
Production—Systematizing—Auditing
Reorganization—Special Investigations

Junior Orpheum Bldg. Los Angeles

J. p. JORDAN
CONSULTANT IN ORGANIZATION

1725-26 Pershing Square Bldg.,

New York

ALBAN MAZEAU
CONSULTANT AND ADVISER

in

CIVIL ENGINEERING
3735 Grand Central Terminal

New York

FRED J. MILLER
Consultant in

Industrial Organization and

Management

50 W. 12th St. New York

S. L. SOPENOFF M KATCHER

MODERN ENGINEERING CO.
CONSULTING & DESIGNING
Sheet Metal Products & Tools

Industrial Machinery
Designing Service to M'g't Eng'rs

318 Broadway New York

JAMES E. MORRISON COMPANY
INDUSTRIAL ENGINEERS

1162 Penobscot Bldg. Detroit

Organization. Production, and Distribution
Control Standards for Shop and Office

Operation. Incentives for Operators and
Executives.

J. LEE NICHOLSON & CO.
CONSULTANTS

Business Organization — Executive Methods
Profitable Management

Cost Accounting — Commercial Accounting

219 W. 7th St., "Los Angeles

New York San Francisco Chicago

The

ROBERTS-PETTIJOHN-WOOD
Corporation

Engineers Appraisers

Accountants

646 N. Michigan Ave. Chicago

FRANK W. VAN NESS &
ASSOCIATES

INDUSTRIAL ENGINEERS

National City Bldg., New York City

Executive Organization, Costa, Plant
Layout, Methods & Processes, Incen-
tives, Industrial Relations.

WALLACE CLARK

MANAGEMENT ENGINEER

GANTT METHODS

50 W. 12th St. New York

G. CHARTER HARRISON
ASSOCIATES

HARRISON
COST

ENGINEER-
ING

PRINCIPLES

TME

SEMAPHORE
5VSTEM

31 Nassau St.,

New York City

Chicago Partner :

LEWIS J. BROWN
CERTIFIED MEMBER A. A. E.

843 Washington Boulevard

Oak Park, Illinois

Telephone: Oak Park 7318

WALTER N. POLAKOV & CO.

INCORPORATED

Engineering Counsellors

Making Work Fascinating

Mastering Power Production

25 Fifth Avenue. New York City

Current Information Index
See pages 351 to 358 of this issue

UPWARDS of 200 items briefly describing all current publications
on management are brought together monthly by this depart-

ment of MANAGEMENT AND ADMINISTRATION. The ma
terial classified and indexed is selected from more than 150 American
and foreign periodicals and from the publications of over 50 book
publishers and professional societies.

Few executives have the necessary time or facilities to go through
the great number of publications that need to be searched to locate
the comparatively small number of items that are of importance to
them The Current Information Index enables MANAGEMENT
AND ADMINISTRATION'S subscribers to keep informed regard

ing all information published on topics in which they arc specially

interes!

It is prepared for the practical use of men who must make every
minute count. It is particularly useful to those who are too busy
for general reading. All items are classified so that the task of
bringing to attention publicaticns on topics of special interest can
be delegated to an assistant.

XT'OU can obtain all books and pamphlets indexed cither direct

X from the publishers or through us. We will also supply, at

cost photostatic copies of any articles indexed which are selected

from magazines which you do not yourself receive.

The Ronald Press Company, Publishers, 20 Vesey Street, New York
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Professional Counsel—Continued

COOLEY & MARVIN COMPANY
AUDITORS—COST ACCOUNTANTS—ENGINEERS—APPRAISERS

BOSTON

IS Ashburton Place

CHICAGO—Conw»y Building

THE H. M. LANE CO.

Industrial Engineers

Foundry SpecialisU — Entire PUnti

Rearrangefnent of Special Equipment

333 State Street, Detroit, Mich.

H. A. HOPF and COMPANY
MANAGEMENT ENGINEERS

METHODS
ORGANIZATION
STANDARDIZATION

Main Office:

40 Rector St.. New York

PERSONNEL
EQUIPMENT

MODERN OFFICE PLANNING

Western Office:

327 S. LaSalle St., Chicago

W. B. RICHARDS & CO.
ENGINEERS AND ACCOUNTANTS

EitMuhid 1901

71 Broadway. NEW YORK CITY

In Canada

W. B. RICHARDS & CO., Limited. 205 St. June. Su MONTREAL

Scovell, Wellington & Company

^"^^^y Audits Tax Service Costs Industrial Engineering

Boston Springfield, Mass. New York Syracuse Cleveland Chicago

WOODWARD, FONDILLER and RYAN
CONSULTING ACTUARIES
75 Fulton Street, New York

Technical service respecting Pension Plans, Employees' Sickness and DeJth Benefits. Group

Insurance, Workman's Compensation. Self Insurance, Mutual Benefit

Associatioas, Valuation of Pension Funds.

AUDITOR
C. p. A. desires connection with private

corporation. Broad practical experience in

manufacturing and mercantile arcounting
acquired in public and private capacity.
Hard worker, progressive and willing to

prove ability. Age 26. Salary $5000.00
Box 276. care of MANAGEMENT AND
ADMINISTRATION, 20 Vesey Street, Ne»
York City. N. Y

WANTED
Experienced circcutivc oprn for position

s>on iron, stcrl and food products experience;
costs, accounting, inventories, sales, fnanage
ment. Will consider other lines. Residence.
Pittsburgh, will travel or locate anywhere
References. Address Box 277. care of

MANAGEMENT AND ADMINISTRA
TION. 20 Vesey St. New York City.

EXPORT EXECUTIVE
Educated gentleman, twenty years in mana

grriat position in Europe, South America and
Orient, five languages, certified bookkeeper,
cost accountant, having handled many lines,

is oprn for engagement, in United States or

abroad .Address Box 278. care of MANAGE
MENT AND ADMINISTRATION, 20
Vesey Street, New York City, N. Y.

Executive Accountant Available

Thorough industrial experience of \S ycr^
in the construction, installation, and super
vision of accounting and cost systems, co-

ordination of functions, rendition of financial

reports, statistics, consolidations, tax matters.
Address Box 279. care of MANAGEMENT
AND ADMINISTRATION. 20 Vesey St..

New York City. N. Y.

EXECUTIVE ASSISTANT
Position wanted as executive assistant to general manager in charge of production, to develop and correlate better

management methods in planning, production control, pay-roll and pay-roll audit work. Have worked for past four years with

industrial engineer on practical installations. Address Box 280, care of MANAGEMENT AND ADMINISTRATION,
20 Vesey St., New York City, N. Y.

YOUR PROFESSIONAL CARD
The professional card, as endorsed by the Engineering

Societies and the American Institute of Accountants, is of

recognized value as a means of securing new business.

Your card to have the maximum effect must appear in

the proper medium. The medium selected must reach the

firms which are your prospective clients and in them the

individuals responsible for determining who is best fitted

to render the type of service for which they arc looking.

MANAGEMENT AND ADMINISTRATION reaches

the management of the most important manufacturing
concerns in this country. This is a class of men that it

will pay you to cultivate.

To this group of men the magazine is a constant help.

Because of responsibilities which they have to discharge,

they arc searching for services to aid in securing more
profitable operation. The professional counsel section

presents a readily available list of engineers and account-

ants, and the services which they are prepared to give.

Your card in these pages will constantly keep before

1 2,.SOO manufacturing executives your name and the work
in which you specialize.

The yearly charge is ver>- low. For rates or further

information address. Professional Coimsel Section, MAN-
AGEMENT AND ADMINISTRATION, 20 Vesej-

Street. New York City.
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SHAW BUSINESS BOOKS

oAmwuncing

^^Accounting Principles

Underlying Federal

Income Taxes,

1924"

«XOUNTWG
PRlffOHJES

FEDERAL

1924

ByE. L. KOHLER, C.P.A.

Senior Partner, Kohler, Pettengill and Company;
Professor of Accounting, Northwestern University

School of Commerce

MANY books have been written from the legal or reference

point of view on Federal Income Taxes, but here, at last, is a

manual that makes clear the principles of accounting underlying

them. Briefly, the author brings out the principles of Federal In-

come Taxation which are definitely established and explains exactly

how these principles apply in accounting for the taxable income of

the individual and corporation. The law and regulations are con-

densed as far as possible. Examples containing figures are given to

clarify brief statements which otherwise would be obscure. Digests

and interpretations of the more important cases follow the discus-

sion of the various topics. Most important, there are problems

which illustrate the practical application of the more difficult points.

Definite Pointers in

Accounting Procedure

\X7ITH keen directness, the author

goes right to the very heart of

income tax accounting. Each ruling

and decision is carefully examined,
clearly interpreted and critically dis-

cussed. Step by step, the author shows
exactly how to prepare each item of

your return. Whether you should re-

port your income on a cash or accrual

basis is definitely set forth. What
method of accounting to use, the

procedure and form to follow if you
want to change your accounting meth-
od or the period of your fiscal year

are explained. Rules are laid before

you that will enable you to distin-

guish clearly between capital and
revenue expenditures. In short, you
are shown just how to apportion

Sent on Approval

OO confident arc the publishers that every
business man will find this book of more

than ordinary interest and value they arc

willing to send the book on approval without
the deposit of a penny. Simply fill in and
mail the coupon. Look the book over for ten

days. If for any reason you are not entirely

satisfied, return the book at our expense.
Otherwise send us $5, payment in full. You
decide after examination if you want to buy.
Could an ofTer be fairer? Please mail the
coupon today^now.

properly all disbursements In making
your income tax returns. Forms for

1924, illustrated with typical fill-ins,

are included.

A Tax Course in

Convenient Book Form
T-TERE. in compact, usable form.
*•* the whole field of Federal In-

come Taxes has been covered and so
presented that you can turn instantly
to practically any problem that comes
up in making up 1924 returns. A de-
tailed index provides for quick refer-
ence to any particular point. Diffi-

cult questions are made clear with il-

lustrative problems. Digesting the
law, clarifying the rulings and ex-
plaining the correct accounting pro-
cedure, the author has prepared a

book that is invaluable to every man
dealing with the income tax law.

^^ forms tor 1934
4Ba pAKVt Stz«

5 .x8 tncties: blu« cloth.

TABLE OF CONTENTS
Part /—Introduction—Methods of

Accounting
Chapter

1 — Tax.itinn—Inc>>mc Tax Legislation
2—Methods ot Acinunting fcr Income

Part II— Income from Sales and Exchanges
3—Sale- .m-i Kvchaiigc^—General Rules

—

Iniangihles^Sccurities Usued
•I—Instalment Sales—Contracts—Liquida-

tions— Involuntary l"niiver--ions—Gifts
'—Sales and Exchanges—Stocks and

Bonds— Rights- Misct-llancous

Part III—Other Income
6—Dividends
7—Reorganizations
8— Interest—Rentals—Fnreign Exchange
9—Compensation for Services—Cancella*

tion of Indebtedness
If*—Tax-Free lna>mc—Summary

Part /F—Deductions
It—Depreciation and Ohsolesceoce
12—Amort izatinn— Depletion
I
J— Interest— Taxes

1-1—Bad Debts—Losses
1
5— Net l^sse-i—Contributions

J6—Insurance—Traveling and Other Ex-
l»en<*s

17—The X'aluatinn of Inventories
IS—Non-Deiluciihle Exj-enditures

Part ^—Invested Capital
19—Invested Capital: Capital Stock

—

Paid-in Surplus
20—Invested Cai»i!al: Earned Surplus

—

Intangibles
21— Investcl Capital: Changes During

Year- Inadmi-isibles
23— Invcstoi Capital: Reorganizations

—

S|>ecial Cases—Summary
Part f7—Rales ofTaxes and Returns

-^— ^Vithhrlding and Information at the
Source—Creitits Allowed

24—Rates oi Tax— K.-ical Year*—Credits
lor Foreign T..\es

2?— Individual aii-l Ciir;>.'raiinn Rctvirni

Part W/—AppUcabUity of Income Taxes
26— Iti.livi-IuaH Subject to Tax—Farmers

- Kst.ite-i and Trust*
37— Partnerships—Personal Service Corpo-

ratii>n^

28—Res'
For.

2<l-Or»;
Tax :

dated Kc-luitis
.W— Review of Returns—Claims—Penalties
Appendix A—Revenue Act of 1931 »ith
latest rulings (Applicable to I93'4 income
tax returns).
Appendix B— lVohleni«.

n- Resident Aliens anl
ns

leci to the Corporate
Ciimpanies—l^onsoli-

No money now—mail coupon

A. W. SHAW COMPANY, Cass. Huron and Eric Streets. Chicago

,,'*J*V*^-
mail me for ten days' examination a copy of Kohlcr"* "Accounting PrinciplUnderlying Federal Income Taxes. 1924." If entirely satisfied. Ill send you $5 paymem full in ten days. Otherwise I'll return the book. M-3-'M

Princip'lea
ent

NAME POSITION

STREET ft NO FIRM

CITY A STATE .BUSINESS
< C%oMda H.SO duty prepMid. same terms. U. S Territories and Colonies
$S, cash with order; all other countries SSSO. cash witb order)
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Traps, Steam

Sarco Co., The

Typewriters

Remington Typewriter Co.
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Photo Copying
Machines

Can be operated

with greater satisfaction

and uniformity of results by making your purchases of photo
paper and chemicals direct from the manufacturer. By means
of Rectigraph Photo Record Paper and chemicals, you can
improve the quality of your work.

We are manufacturers, selling direct. You get the advan-
tage of prompt service and high quality at a price which is

right. Hundreds of satisfied customers sending us repeat orders
indicate that our prices are right and that the material is "mak-
ing good."

A trial will, we believe, convince you that you too can bene-
fit by the use of Rectigraph Products.

Send us your order for a roll of Rectigraph Paper, spooled
to fit your photo apparatus so you can judge of its merits.

(An Independent Corporation)

Originators of the Photo-Copy Machine

271-281 HOLLENBECK STREET. ROCHESTER, N. Y.
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The Auto -Teller

Industrial Savings System

The Auio-Tiller Receives

and Receipts for

Paper Money
Deposits

Ihe Auto-Teller Indus-

trial Savings System is a

wcw plan for encouraginp;

thrift among wage-earners.

It is installed in industrial

establishments with the

cooperation of local banks,

and without charge (or

expense) to employers.

The Auto-Teller Indus-

trial Savings System makes
use of the Auto-Teller, a

recently patented inven-

tion that receives, and receipts

for, paper vioney deposits.

I hroiigh tiie use of this plan you
have the following advantages:

1. The Auto-Teller eliimnates

all clerical work. Vou have no

records to keep, no work to do.

2. You take on no respon-

sibility in using this svsteni

There is no Charge to

Employers for Use

of the Auto-

Teller

The Auto-Teller cabinet and safe measures 45" x 32H" x

22H". weighs over a quarter of a ton. and is finished in art

meta! green, and bronze. The safe is guarded by a Yale
combination lock and a quarter-inch stee! door, and the

contents are bonded against loss of any kind.

except a reasonable cooperation

with the bank handling it.

3. Because you have no part

in the plan, no suspicion of
" paternalism" can be enter-

tained by your employees.

4. The Auto-Teller is bonded
against loss of any kind; and
the strongest banks m vour

community will be respon-

sible for your employees'

savings.

5. Your employees will

appreciate the privacy

made possible by the

.Auto-Teller. They can
not suspect you of ulterior

motives, for they know
vou have nothing to do

with The Auto-Teller and
the operation of the plan.

6. The Auto-Teller
makes it hard for them not

to save, for it is literally a bank
right at their elbows, and a

constant reminder of the ease

of thrift.

7. A Direct-Mail Encourage-
ment Campaign is sent to their

homes at regular periods, mam-
taining individual and total

deposits at a high level.

NATIONAL AUTOMATIC TELLER CORP..
215 Fourth Avenue, New York City.

Gentlemen

:

Pleaw tell us more about The Auto.Tellcr Industrial Savin^is

System.

Company

.\ddrcss .

.

By.

We employ approximately people.

Many problems of oersonnel and production go back for at least part

of their solution to the employee's handling of his private finances. Here

' :s an Industrial Savings Plan that will help your employees make their

money go farther instead of faster. There is no charge or expense to you

involved in its use. Send us the comer coupon nnd get complete details.

NATIONAL AUTOMATIC
TELLER CORPORATION

215 Fourth Avenue
New York City

410 Broadway
Utica,N.Y.

I

i
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Authors and Articles in this Issue

MAINTAINING a Profit With Reduced

Prices," by E. A. Munschauer, de-

scribes methods the introduction of which in-

creased the output of refrigerators in his

factory by 50 per cent, and this without any

material increase of plant or equipment. The

methods employed are simple and applicable

to any factory confronted with a similar prob-

lem. By the extension of the same methods ilr.

Jlunschauer expects to increase his output 100

per cent.

J. H. Bliss, Controller of Libby, ]\IcNeill and

Libby, in "Control of Fixed Property Invest-

ments" discusses investments in plant and

equipment "in which and by which the opera-

tions of a business are conducted". As stated

by Mr. Bliss, "There is no matter of greater

importance to an industrial concern than the

determination of the policies governing its ex-

penditures for fixed property investments".

The present article is the fifth of the series

"Capital Requirements and Control".

Robert T. Kent is a mechanical engineer and

a well-known writer on industrial topics. In

"A Conveyor System that Revolutionized a

Cotton Mill" he describes a method of mechani-

cal handling that has resulted in an entirely

new plan of manufacturing, at the same time

"Completely changing the viewpoint of man-

agement. The present article considers the

conveyor simply as a machine for transporting

material. A subsequent article will analyze its

effect on the work and personnel of the mill.

In "Pricing Policy Applied to Financial

Control," Donaldson Brown, Vice-President

of General Motors Corporation, applies the

principles of price-fixing laid down in his two

preceding articles. While Mr. Brown recog-

nizes expressly the fact that "ordinarily prices

cannot be fixed according to mathematical rule

or at figures calculated to yield a pre-deter-

mined rate of return,
'

' the conditions which lead

to any apparent departure from the expressed

policy must be studied to determine whether a

modification of policy is required, or whether

the conditions are of temporary import. The

three articles together constitute an able and

unusual discussion of the problem of pricing.

by Professor Mills, any wage system is in ef-

fect a sharing of product, and any sharing of

product must, to result in any stable pros-

perity, take into account: (1) the welfare of

labor; (2) the maintenance and proper increase

of capital equipment; and (3) the maintenance

unimpaired of the productivity of the eco-

nomic system. The article is the third of

the series "Economic Problems of Industrial

Organization".

"Organization of the Accounting Division,"

by Frederick A. Waldron is the fourth article

of the series, "A Co-ordinated System of Plan-

ning, Routing, and Cost Accounting". In this

article Mr. Waldron describes a cost mechanism

that will give all necessary data as to costs and

conditions in the factory and afford an adequate

basis for production control. As to the re-

quirements he says: "An accounting method

which gives accurate results must be simple

and direct with as few clerical transferences of

original data or figures as possible. It should

also fit in and become part of the production

control".

It is but seldom that the smaller factory re-

ceives the attention of expert organizers and

accountants. In the series of articles "Profit-

able Methods for the Small Factory," Geoffrey

C. Brown discusses this problem, and in the

present article, "Time Study and Standardiza-

tion," the third of the series, he considers

specifically the matter of time studies in fac-

tories of moderate size. Here such studies are

considerably facilitated by the close and

friendly relations that exist, or should exist,

between the management and the working force,

resulting in favorable conditions which have

"no parallel in the large organization".

William R. Basset, in "Profits from Better

P^iuipmeut, " emphasizes the importance of

utilizing mechanical equipment wherever it

can be done to advantage, and of then main-

taining this equipment at the highest point of

operating efiSciency. As stated by Mr. Basset,

"The concern .... alert to substitute me-

chanical power for man-power, is nearly always

more profitable than the one .... that thinks

men are cheaper than machines".

Frederick C. Mills, in "Factors Affecting The cover illustration—the cotton, carding,

Wages and Other Shares in the Product of and combing room, Whittenton Manufacturing

Industry," discusses a problem of the first Company—was secured through the courtesy of

importance to manufacturers. As pointed out Charles T. Main, Engineer.
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Good -Will

All business has a Soul as well as a body. The body is factory or

store, organization and goods. The Soul is the stamp on the

public mind.

When that stamp is impressed by the desire to serve, by faith in

the merit of the product, by courtesy, square dealing and sincerity

of purpose, the reaction is Good-Will.

The potency of Good-Will is measured by its earning power.
Earning power is the reflection of Service. When Service merits

compensation beyond the current rate of interest on tangible

assets it becomes Good-Will.

Good-Will is the personality of business. So long as Faith and

Service are maintained Good-Will must grow; it cannot die.

The mark of personality is a great asset. Represented on the

Balance Sheet or not, it can and should be periodically appraised

on a scientific basis, its contributing factors determined and its

value definitely known.

There is a well defined method of establishing the material value

of Good-Will. It is based on certain facts and figures—carefully

defined—accurately estimated.

In the reorganization or sale of a business, or in computing Inherit-

ance Tax, the necessity of determining, accurately, the material

value of Good-Will is especially apparent.

ERNST 5c ERNST
AU DITS - SYSTEMS
TAX SERVICE

NEW YORK
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The Southward Trend of Manufacturing

SOME of our southern states have
natural and economic advantages

peculiarly adapting them for manufac-
turing. A mild, equable climate,

proximity to sources of raw materials,

cheap, plentiful power, a large supply
of white, English-speaking labor, and
good shipping facilities for both domes-
tic and foreign trade are among these

advantageous factors.

A district unusually well favored in

these respects is the Upper Piedmont
comprising the

western parts

of North and
South Caro-
lina. In an

area approxi-

m a t e 1 y 250
miles long by

75 miles wide /

are upwards
"

of 450 good-
size industrial

plants, includ-

ing the largest

spinning mill

and the largest

hosiery mill in

the world, and the first city for manu-
factured tobacco and the second for

furniture in the United States. Since

the boom period following the war no
other manufacturing district of this

country has had such a rapid, consistent,

and diversified growth as the Upper
Piedmont. This record is in sharp con-

trast with the many which have shown
declines or but little progress.

The comparative advantages, possi-

bilities, and present manufacturing
situation of this district should be gener-

ally known and appreciated—by those

now located there that they may make
the best use of their strong points; by
those who are seeking new manufac-
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turing sites because of the economic ad-

vantages there ofifered ; by those in other

localities as a measure of the business

competition that this section is bound to

give.

For these reasons Ralph G. Macy, an

engineer and executive of unusually

broad experience, already familiar with

general conditions in the southern coun-

try, was commissioned by Maxage-
AIENT AND ADMIXISTR.4TI0N to make a

thorough investigation of the industrial

growth and
conditions of

the Upper
Piedmont dis-

trict—and this

with particu-

1 a r reference

to its develop-

m e n t since
I 9 I 8. Mr.
Macy is now
in the midst of

this work and
is preparing a

series of ar-

ticles present-

ing adequately
and interestingly the underlying causes

which are bringing about the present

strongly marked southward trend of

manufacturing development.
P^ach article of this series will take up

a different phase of condition or de-

velopment, the series as a whole giving
a clear and illuminating picture of what
has been accomplished and what is now
going on in this important section of the

industrial South.

The May number of Max.AGEMENT
AND Administration will contain the

first article of Mr. Macy's series, and
succeeding articles will appear each
month thereafter until the presentation

is complete.

I

I
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Built into tfie New
as well as

into the Old

The buildiiiji! ofiiiiallty lift trucks by the Stuehing
Triifk Company of Cinciiiiiati. Ohio, has provided
an opportunity to use the best materials and
parts obtainable for the service under ^^hich such
trucks must operate for long term duty.

Loads transported may range from feather pil-

lows to pig iron, and the trucks must always
be easy to pull. The Hyatt roller bearing eijuipped

wheels, which are standard for all Stuebing lift

trucks, roll easily and smoothly across floors and
speed delivery of the load at its destination,

whether that be a few feet or manv.

The same reliable, easy rolling. Hyatt equipped
wlieels are standard on the new Model "L '' side

lift truck now produced by Stuebing. as an insur-

ance against hard pulling and against breakdowns
from bearing failures.

Specify Hyatt bearings in trucks and other ma-
terial handling equipment for quick, dependable,
and economical transportation in your plant.

HYATT HOLl.KK BKVKING CO>H»ANV
NEWARK DKTHOIT < lll<:u,0 S V\ FRANriSC n

WORCESTER MILWAUKEE IllMI>(;r<)\ MI\NE\POI.IS JMIIEVUKmi I \

CLEVELVM) PinSBLRGH Bl KFAI.O INDIANAPOLIS
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A central station switchboard
gallery of Irving Subway

—

safety
underfoot^ light and ventilation
beneath.

Durability and low upkeep cost are always a consid-

eration in a floor for any purpose. And safety and
comfort are coming to be recognized as factors just as

important in the flooring problem. You get them all,

in maximum measure, when you floor with Irving

Subway—the original open steel flooring -manu-
factured, not built—made and sold by the oldest and
largest manufacturers of open steel flooring and backed
by their reputation and experience.

Standardized unit panels easily installed, easily re-

arranged if need be, light in weight, strong enough for

any load, permanently non-slipping surface ideal to

stand or walk or work or wheel upon, comfortable and
cool, clean and silent what better combination can

you ask ? And you find it all in Irving Subway—and

you pay for it only once. Have you Catalog 4A44?

Irving Iron Works Go.
Long Island City, N.Y. U.S.A.
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PREPARED BY LEWIS H. HAXEY
Director, New Yorlc University Bureau of Business Eesearch i

Barometer of Industry and Trade
Probability of a J-"et-back in Business Looms I'pf

General Forecast. The forecast this

month is not so favorable as the one

which seemed warranted 30 days ago.

Further gains in production and in

volume of business will occur during the

next two or three months; but irregu-

larity and caution will continue, and a

renewed business recession is probable.

This recession may be looked for about

the middle of the year. Present indica-

tions are that it will not be either sharp

or violent.

The main line in the barometer, the

P/"V Line (see Fig. 1), has taken a

downward course. Final data for Janu-

1 Assisted by Horaca J. Barney, Harry
Comer, and 'Stephen DuBrul of the

Bureau's Staff.

ary caused the three months' moving

average to turn down, and February

data indicate a further decline. The

bars which show the excess of failures

over normal ceased to grow shorter in

February, whicii reflects a continued ir-

regular condition of business. The price

arrows now point downward. Continued

ease in money and a higher reserve ratio

both indicate the lack of any great de-

mand for funds. The ease in money

and credit, however, prove that no sharp

break is in prospect and the business

setback which is here forecast will not

be of a major character. Xo major

downturn is yet in sight.

Recent Developments. The most

marked February developments were:

1. There has been a continuation of the

rapid growth in production in basic

industries and in railway tonnage.

2. Retail trade and bank debits have

continued to increase, but at a less

rapid rate than production.

3. The rate of increase in unfilled steel

orders has been checked.

4. The general price trend is slightly

downward and there has been a lack

of firmness in the iron and steel

markets.

5. FaUures have increased slightly in

number.

6. The increase in building activity has

been checked.

The two outstanding conditions in

business are the lack of confidence in the

future which prevails, and the rapid

gain in production as compared with

prices.

JASONDJFMAMJJASOHD'JFMAMJJASONDJFMAMJJASOND'JFMAMJ
->i<- 1922 - ?:? - ^:'»

1920-

Fig. 1 The Barometer op Ikdustkt .\xd Trade

The P/V lino (drawn heavy) is the business forecast Une. It shows the trend of commodity dem.and, .-ind is the ratio

between Bradstrcct's index of wholesale prices and the physical volume of trade (oarloadiiigs times tons per oar), based on 191-

as the normal year. It is plotted as a three months' moving average, centered successively on the middle months, except that the

final dotted portion of the line runs to the actual figure for the last month. A rise in the curve indicat«> increasing demand,

and vice versa The interest rate curve has bccu corrected for seasonal variation, and index number 100 equals o per cent.

The federal reserve ratio of cash reserves to note and deposit liabilities is inverted to harmonize .ts indications with the rest

of the curves, and is corrected for seasonal variaUon. Business failure bars are based on Dun s reports, and normal is

t.aken as the trend for 40 vears. The sLxcommoditv price index is based on special investigation by the N. 1. U. Bureau.

March 1924 data shown are probable trends. Areas in which curves lie indicate that business is good, normal, or poor.

391
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The lack of eonfldeuce, while it is not

new, has gained in significance as time

has passed. Haud-to-mouth buying and

small forward orders continue, and in all

speculative markets the "outside inter-

est" is notable for its absence. This

situation, while it may be called psy-

chological, is important, and as long as

it exists bvisiness is not going to forge

ahead very rapidly. The situation has

been variously ascribed to European
conditions, the oil investigation, tax un-

certainty, etc. At bottom, however, it

rests upon the continued irregularity in

prices and profits (which in tui'n go

back to the production situation referred

to in the following paragraph). While
some industries are showing high net

earnings, others are facing reorganiza-

tion. Prices are so low compared with

costs that in many industries it is doubt-

ful if the increasing volume of produc-

tion will mean increased net earnings.

A large part of the situation is cov-

ered by saying that the production of
commodities is going ahead at too rapid

a rate. Production is up, but prices are

hardly firm—perhaps are weak. This

indicates that the demand situation has

been weakened and consequently the out-

look for maintaining prices with an in-

creasing rolnme is not so bright. It now
seems that recovery in productive activ-

ity may be overdone, in the sense that

markets will not take the volume of

goods without price reduction. In the

oil industry the situation has become
much stronger, but in such basic indus-

tries as iron and steel and copper, the

outlook for further gains is not so

bright. It is this situation which is re-

flected in the downward course of the

P/V Line.

It is possible that the improved ap-

pearance of the business future which
developed lasst fall, and which appears
to have ended in January, may return

in two or three months, if the antici-

pated recession proves mild. If this is

to be the ease, however, either (1) pro-

duction must soon be checked, or (2)

there must be a marked improvement in

demand with a sti-onger price situation,

or (3) there must be a combination of

both these developments. At present,

little prospect of an early decrease in

production exists, and the momentum al-

ready gained should carry the output of

I'.asic industries and railway tonnage fur-

ther upward.

The chief hope, therefore, of an im-

I)rovement in the business outlook lies

in the development of stronger demand.
On this side of the problem we must
consider (1) domestic purchasing power,

(2) European demand, an<l (."5) the pos-

sibility of inilation.

As to domestic purchasing power, it

may be noted that the tendency of wages
seems to be slightly upward, while the

cost of living is little changed, but if

anything slightly lower. Employment
holds up well. Buying in rural com-

munities has gained somewhat. Alto-

gether the level of purchasing power
appears to be well maintained. The Eu-
ropean outlook is distinctly encouraging.

With some settlement of the reparations

problem in sight, this condition may well

lead to a better demand from abroad.

No signs of inflation are at hand.

In view of these facts the most reason-

able conclusions are that: (1) produc-

tion will rise for two or three months,

but will have to be checked by sagging

prices; and that (2) this will not re-

quire any drastic readjustment. With
high domestic purchasing power and
easy money, and with improved foreign

buying, the adjustment of supply to de-

mand should be relatively easy. Greater

knowledge of conditions and observance

of caution can be relied upon to make
ti'ansitions more promjit and less violent

than formerly. What may follow in the

autumn cannot safely be predicted. A
declining level of production in basic

industries seems probable, but whether
this decline will be cheeked early by im-

proved demand or be followed by a pe-

riod of dull and declining business, it is

yet too early to attempt to say.

Favorable and Unfavorable Factors.

A list of the favorable and unfavorable

factors, as they appear in the middle of

March, is as follows

:

Favorable Factors

1. Bank debits increase. (Fig. 9)

2. Mail order sales increase. (Fig. 10)

3. Unfilled steel orders increase. (Fig. 3)

4. Capitalization of new enterprises in-

creased, allowing for seasonal vari-

ation.

5. Money and credit easy. (Fig. 13)

0. Heavy j^roduetion and sales without

"pyramiding" of inventories.

7. Continued caution in buying.

8. Improved European situation.

9. Radical legislation improbable.

10. Tax reduction probable.

11. High purchasing power.

Unfavorable Factors

1. Business failures slightly increased.

2. Decreased building acti%-ity. (Fig. 6)

3. Slight decline in price level. (Fig. 11)

4. Great irregularity in industry (silk,

cotton, coal, copper, leather, fer-

tilizers, tires).

5 Soldiers' Bonus Law probable.

Future Dangers
1. The possibility of overproduction, in

the sense of increasing output so

rapidly that goods must be sold at a

loss or at decreased profits.

2. Increased volume of sales based on

credit (houses, automobiles, radios,

furniture, etc.).

3. Termination of the building boom.

4. Bidding up of wages.

a. Withdrawal of European capital.

G. Inflation in credit.

Business men should carefully watch

such indicators of demand as unfilled

orders and sales at retail and wholesale;

the trend of prices should be carefully

scrutinized, and great care should be e.r-

ercised not to go ahead too fast ivith

production schedules.

Production and Stocks of Commodities
Production Still Gaining: Stocks Undergo Changes

The indexes of the stocks of important The leather index on February 1, was
commodities. Table 1, show several de- 9 per cent below the previous month's

creases, notably in leather and gasoline, level; while gasoline stocks, after cor-
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Sources, Iron A(ie, American Iron and Steel Instiliite

Fig. 3 Irok axd Steel Production and Unfilled Orders

Corrected for seasonal variation.
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Sourcci, American Bureau of Metal Statittica; American Paper and
Pulp Association; Bureau of Census; Dep't of Commerce.

Fio. 4 Production in Four Important Industries
Cotton and wool corrected for seasonal variation.

rection for seasonal variation, shoiv a

decrease of JJ per cent. Newsprint

paper stocks, liowever, are larger, but

tliis seems to be a normal seasonal ac-

enmulation.

As was predicted last month, merchant
pig iron stocks as of February 1 showed

a decrease, which amounted to about

one-half of one per cent. This inde.x

will probably rise aprain in February.

Production and Railway Tonnage

Eailway Tonnuijc. After allowing for

seasonal variation and for a leap-year

Februaiy, the tons originating on Class

1 railways gained considerably, the in-

dex increasing fi'om 127 in January to

129 in February. See Fig. 2. (The
average for 1921 = 100).

Production. The production in basic

industries increased sharply in January,

rising from an index number of 138 in

December to 149.2 in January. Produc-
tion has practically regained the level

readied a year ago. The production of

manufactured goods increased even more
rapidly. (See Fig. 2).

Conclusion. The year 1924 has begun
with a high level of production and the

TABLE 1. STOCKS OF IMPORTANT COMMODITIES ON THE FIRST OF THE MONTH
rlntlei Numbers: Avcraise for 1921 = 100)
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lescrves to deposit and federal reserve

note liabilities coml)ined, rose to 134.7

from the Januai-y position of 132.5.

Conclusion. It is evident that member
banks arc extending a large amount of

credit tcithout the necessity of recourse

to the reserve banks. The volume of

loans and diseounts lias changed little

durinfr the last four or five months but

i^ beiiisr maintained at a level about 3

per tent over that of January 1923. On
the other hand, the "reserve ratio" has

shown an upward trend since July 1923,

and is now at the highest point reached

in several years. These facts support

the conclusion that: (1) there is no ten-

dency to inflation yet apparent; and
that, (2) while business activity is well

maintained, there is no such volume as

to require unusual extension of credit.

Wage and Eni|)l()\ niciit Situation

slight Fall in Employment: Increase in P^arnings

Earnings and Cost of Living

The trend of average weekly earnings

and the cost of living is shown in Fig. 14.

New York State. The seasonally ad-

justed index increased slightly in Febru-

factory earnings advanced in February.

The labor situation is uncertain at pres-

ent and next month's reports, which
should tell the story, will be critical. In-

creased labor purchasing power i-^ in-

dicated.

York City was greater than in the up-

ijtate section.

Wisconsin. The seasonallv adjusted

index declined again in January. The
decline has been continuous since July

]923. The index is now but slightly

higher than that of October 1922. But
it is well above the average for 1921,

which was 100.

United States. In the United States

as a whole, employment showed merely
the usual seasonal gain, leaving the index

unchanged.

Concliision. f^mployment in Feb-
ruary was practically unchanged from
January, but was slightly lower than

last year.

Employment and Earnings in Se-

lected Industries

Fig. 16 shows the course of employ-

£
1

to
c
"90
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PORT NEWARK
Makes Possible Quicker, Cheaper Distribution

to America's Greatest Markets

A circle drawn around Port Newark,
with a radius long enough to include

Boston, would encompass practically

every great city of the East with a popu-

lation within its circumference of about

forty million people.

With a warehouse or factory at Port

Newark you could serve this tremen-

dous market—40% of the nation's popu-

lation—more economically and more
speedily than from any other location

in the country. You could actually

make over-night motor truck shipments

to the great cities of New England, and

to Philadelphia and the middle Atlantic

Seaboard cities, as far as Baltimore.

You could make all-water shipments

direct from Port Newark to Buffalo and

the Great Lake ports, via the New York

State Barge Canal. You would have

direct access to seven trunk line rail-

roads for freight shipments to the in-

land cities. In addition to these facili-

ties you would enioy the regular steamer

service of the Transmarine Lines be-

tween Port Newark and the Gulf and

Pacific Coast ports.

In short, location at Port Newark has

every advantage of location within the

limits of metropolitan New York with

the additional advantage that land

values are surprisingly lower. Choice

sites for factories or warehouses are now
available. For full details write for

' Port Newark,
'

' the free book that tells

all about this remarkable development

and its surrounding territory.

THOS. L. RAYMOND, Director

Department of Public Improvements, Newark, New Jersey]
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F^ AUTOMATIC DOUBLE DRUMS
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z: P0SIT1\E SLEWING CONTROL

\our competitors'production costs^

E KNOW of plants where the yard, shipping and receiv-

ing payroll is so high that total production cost almost

equals their competitor's selling prices. These plants are

not equipped with INDUSTRIAL locomotive cranes.

We have on file thousands of installation records, showing a

decrease in material-handling costs to as low as one-tenth of

the cost before the installation of INDUSTRIAL cranes.

Whether your needs be for a baby 5 -ton or for a monster
200-ton, there is an INDUSTRIAL that will solve your
material -handling problems. Equipped with a clamshell bucket,

an electro-magnet, a hook and block, pile driver leads or a shovel

dipper arm, they are available for ever\' problem. Steam,
electric or gasoline power, operating on rails, crawling tractor

or traction wheels, they fit every purpose. As an executive it

will pay you to investigate.

There are 17 standard types of INDUSTRIAL cranes with a

capacity range from 5 to 200 tons. Alt are fully illustrated

and described in our Golden Anniversary Catalog, a copy
of which will be forwarded to you promptly upon request.

INDUSTRIAL WORKS
BAY CITY MICH IG AN

Locomotive Cranes. 5 to 200 Tom -- Transfer, Pillar * Gantry Cranei
Railwav Pile Drivers -Combination Crane Pile Drivers-Transfer Tables
Portable Rail Saws-Grab Buc hets - Magnets - Steam Pile Hammers

industrial;
LOCOMOTIVE CRANES
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straight .sffirn urhlnKj ol tanks by G'E
Automiiltc Alc \\\'tdeT.

Bwidmg up shaft by G-B Automatic Arc Welder

Automatic Arc Welding

The above picture shows 50 tanks welded by a
G-E Automatic Arc Welder in a half day, as

compared to 21 tanks welded by the hand method
in a full day. The metal welded is 1 /'8" thick by
24" long.

Through this automatic application of the electric

arc, a steadiness of the electrical conditions in the

arc is obtained and maintained, resulting in a uni-

form and high quality of weld—and higher speed.

Higher welding speeds produce lower welding costs.

The principal field for the G-E Automatic Arc
Welder is the production, by welding, of duplicate

objects in considerable quantities.

Its greatest use is for straight line seam, which is

the simplest form of weld—but it also does effi-

cient welding of circular seams, and in building up
processes on metal.

G-E welding engineers will cooperate with you in

making suitable applications of the Automatic

Arc Welder to processes of production in your

plant. Ask them.

General Electric Company
Schenectady, N. Y.

Sales Offices in all Large Cities

GENERAL ELECTRIC
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Maintaining A Profit Witli Reduced Prices

How We Increased Capacity 50 Per Cent and Lowered Unit Costs

By E. A. MUXSCIIAUER
President, Heins and Munschauer

IN
the 58 years that we have been making refrig-

erators we have given consta7it study to the prob-

lems of reiliK'ing costs and increasing production.

We have every reason to believe that we were as efficient

as any of our competitors. Then a few years ago we em-
barked on an advertising campaign which so increased

the demand for our product that increased production

became imperative. But because the time was not ripe

we were disinclined to lay out much money for addi-

tional equipment. At the same time we felt acutely

the need of reducing our costs, for a somewhat peculiar

reason.

The refrigerator business is highly seasonal. The
entire year's production is sold in a single season of

from 3 to 4 months. If that selling season were a good
one in which we were able to move our stock at regular

prices we made money. If, as occasionally happened,
the season was a poor one, we had to move the stock

anyway. That was done by slashing prices almost to

cost. In such a year there would be no profits. We
determined to find out if costs could not be cut to a

point that, even with reduced prices, a profit would
result. We knew that if we could increase produc-
tion without additional men or machinery, costs would
come down proportionately.

Methods of Increasing Production

To increase production we did two principal things.

We adopted a simple method of controlling production
and we installed wage incentives in two departments.
As mere incidents to facilitate the flow of work and
to prevent delays we bought a few additional trucks,

established reservoirs of materials in process between
operations, and strengthened our control of raw mate-
rial stocks.

By these means we reduced the length of a produc-
tion cycle from 6 days to 4 days. Our production was
formerly 6f) refrigerators a day. We now have a

capacity of 90 a dayman increase of 50 per cent. Since
the only addition to our force is a production

clerk, it is apparent the Index Number
labor and overhead ex- 658.5 Production Management
pense is around 35 per

cent less.

We were not at all sure that any possibilities for im-

provement existed but we were so determined to know,
that we had a preliminary study made by a firm of

industrial engineers. Their report led us to employ
them to supervise the installation of the methods they
recommended.

Our Original Conditions

While the plant was an old one it was logically and
well laid out for straight-line production. There was
but very little overlapping or back-tracking of mate-
rials between departments.

Our workmen were mostly skilled and conscientious

with records of long and faithful service. The equip-

ment while not the last word in woodworking machinery
was well adapted to the needs of the shop. The ma-
chines and the departments were in quite good balance,

so that there were no bottle necks to impede produc-
tion. Such minor lack of balance as existed was taken

up by the workmen speeding up or dragging out their

work at times as conditions arose.

The workers were all paid on a day-work basis which
in itself of course does not tend to stimulate them to

great effort, but the engineers told us that on the whole
our force was conscientious and made a creditable show-
ing compared to other day-work .shops.

It has been our practice to lay out the production
for a year based on the previous years' sales. Work
was released to the shops by lots. Since the sequence
of operations and parts had been correctly laid out,

the materials came to the various a.ssembly points in

proper order and quantity.

Due to the good conditions above enumerated it be-

came apparent that the only way production could be
increased was by reducing the idle time of men and
machines and by speeding up the operations. To that

401
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Machine

Rip Saw
Cross Cut
SWes&Rails

Cross Cut
Panels

Mortise* 1

Mortise*2

Tenon

Sticker

Relish

Sander

Shaper

Rabbiting

Glue

Side Rails

Panels

end, time studies were made on each

machine operation. Machines are

usually the bottle necks for they are

the inflexible limiting factors of pro-

duction. If production jams at hand

operations extra men can readily be

added -n-ithout a hea^y outlay for

equipment.

The purpose of the time studies was

to determine how long it would take

to put the parts required for a 30-doz.

lot of an average size of the best sell-

ing refrigerators through each ma-

chine operation. I might add here

that our standard lots range from 25

to 40 doz. refrigerators. The size of

the lots was so chosen that the same

time would be taken for the standard

lot of any type and size.

In Fig. 1, the machine load chart,

we listed the machines, the parts made on each, and the

total time required by each machine to turn out the

parts required for the standard 30-doz. lots. Note that

of the 12 machines (or departments) two require a

maximum time of 40 hr. Five of them, namely the

ripsaw, the crosscut (for stiles and rails), the mortise

No. 1, the tenon, the sander, and the glue department

required either exactly 40 hr. or close to it. These are

the actual operations, to which have already been added

20 per cent for fatigue, personal needs, and unavoidable

interruptions, and an arbitrary half-hour for set-up

between parts.

In taking the times fair average workers were

studied, no attempt being made to spur them on. The
only deviation from normal operation was that a plen-

tiful supply of parts was at the machine and correct

tools were provided.

Since five of the 12 operations approximated 40 hr.,

the fact stuck out like a sore thumb that 40 hr. should

be the length of the cycle. On a 10-hr. day that gave

a four-day cycle, while in actual year-around produc-

tion the cycle was a trifle more than six days. If this

cycle could be made standard and regularly achieved,

the capacity of our plant would be increased 50 per

cent.

The first thought was to install wage incentives

throughout the plant, but there were some objections

to that. In the first place we did not care to under-

take the expense of making the studies at that time,

and secondly, we felt that it might not be well to make
too sweeping and complete changes all at once.

The engineers felt that we could retain the day-

wage method of payment and still achieve the four-

day cycle by means of a proper planning and pro-

duction control plan. We are a small concern em-
ploying only about 90 workmen, so a highly compli-

cated planning system did not appeal to us. The one

the engineers devised is so simple that it requires only

one additional man, and is nearly automatic in its con-

trol. It embodies principles which we believe might
prove successful in other small shops having problems
at all similar to ours.

Before devising the planning methods, we had a care-

ful analysis made of the shop and the operations to

Parts

^
C. 0. Panels

^
Pipfbnels^ M.BM.m^deRails

Side Stiles Side Stiles Front Stiles Front Pails Hunt« »-« *-« >-« >-<f ^
Door Stiles

FrontP. DoorRails Sides Fronts Doors

SidePails Side Stile; FP FS. DJf. D.5 MMiS
< >-« >-« ^~t—>< > (. > < *-

Side Pails Front Pails DoorPails
-^ >-« >-« >-

Sides Fronts Doors Tops
,
MMM.

Door Panels Tops

Doors Side Panels

Sides Fronts Doors Tops

Machine
Hours

J2.4

39. 8

20.

40.

24.

37. 5

28.

25.5

40.

32. 6

27.

39. 6

Fig. 1 Machine Lo.\d Chakt Showing Stand.ard Hours Per Machine (As
Developed From Time Study) for a 30-Doz. Lot Eefeigebator #312

find out why it was taking 60 hr. to do work that

should be done in 40 hr. This was done by taking time

and delay studies. Each operation was studied for

DATE
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a total of at least two days, with different workmen
performinj? the operation on different kinds of material

at varj-ing times of day.

When these studies were analyzed it was found that

there were five principle reasons why the four-day cycle

was not being achieved. They were as follows:

1. At times an excessive number of machine set-ups

was required to take care of parts that came
through in wrong sequence, or small lots which
had to be run through in a hurry to make up a

shortage.

2. There was no reservoir of parts between operations

to take up the slack caused by a breakdown or

the absence of a man. If, say, the cross-cut saw
man failed to show up, the next operator and the

next had no work to proceed on. We were plan-

ning too close. In fact, sometimes the parts would
have to be taken to the tenon machine as quickly

as the cross-cut saw finished them, in order to

keep the tenon machine from shutting down.
Theoretically such close planning may be beau-
tiful, but in practice it is often expensive.

3. We found that a good deal of delay was caused
by breakdowns of machines, tools, and the power
transmission equipment.

4. Due to the slow turnover and a truck shortage there

was too much rehandling of material. The machine
operators piled their finished pieces on a truck
by the side of the machine—which was good prac-

tice. But sometimes, before the truck was com-
pletely loaded and moved to the next oper-

ation, it would be urgently needed elsewhere.

The material would be removed from the truck
and piled on the floor, from where it would
ultimately have to be reloaded and moved. Since
in so small a shop as ours it seemed best to have
the machine operators move the materials, this

rehandling at times cut into their productive time
seriously and so, of course, hindered production.

5. There was no definite place for material to be stored

between operations. The saw man piled, say,

stiles on a truck, which might remain for the
time at the saw, might be moved to the next oper-

ation, or, lacking space at either machine, might
be stowed away in any vacant space that was
available. When the tenon machine operator was
ready for more material, valuable minutes would
be wasted while he hunted it up. Sometimes
through shear laziness he would get hold of the
wrong lot and the proper sequence of parts would
be disarranged.

These five faults accounted for the two extra daj-s

required for even,' 30-doz. lot. I do not want to give
the impression from this that we were inefficient. On
the contrary our engineers said that our shop was 67
per cent efficient, which, they added, was excellent for
a day-work shop operating without planned control.

To eliminate these faults we first overhauled our
transmission equipment, tools, and machines in order
to prevent delays due to breakdowns.
We drew up a graphic schedule control. Fig. 3. This

shows the standard time per part, the sequence of parts
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on each machine, and the starting point of each part.

Reservoirs of parts amounting to two days' pro-

duction were set up ahead of each machine to act as

cushions to absorb the shocks otherwise caused by pro-

duction delays. They have also a psychological effect in

spurring the workers on to produce in the 4-day cycle.

When a man constantly sees plenty of work ahead of

him it is difficult for him consciously to soldier. This

is the only spur at present used on the machine oper-

ators. It has been most effective.

To overcome delays due to rehandling of material, we
added approximately 10 per cent additional, which has

FiQ. 4 Production Control Bo.^rd

made it unnecessary to unload and reload a truck.

So that there would be no time lost in looking for

materials we have provided definite "parking" places

between each department which are actually painted

on the floor. Now every man knows where his truck-

load of material must go, and the next operator knows

just where to look for it.

"When the planning system was first put into effect

we used the graphic schedule to follow the first few

lots. Their actual progress was marked in red, for

comparison with the theoretical schedule. On it we
noted the reasons for failure such as "man absent,"

"man slow," "machine breakdown," and so on. After

the new methods got into full swing we discontinued

this.

We now use the production control board or chart

shown in Fig. 4, on which production is scheduled one

or two months ahead. Tacks of a different color for

each lot show the scheduled starting time of the lot

on each machine. A red tack shows the time it actually

started. The planning man each night makes out tlie

time cards (Fig. 2) for each part and each man for

the next day. When he gets these cards back he checks

the production against the board. If any man falls

behind, his foreman is notified and relied upon to speed
the workman up.

After this plan had been in operation for a year, we
found that only the glue and crating departments were
failing to keep up with the four-day cycle. In fact, in

the glue department, which is hand work, the force had
been doubled in the eft'ort to keep up.

The failure of the crating department was serious,

for on its account we could not ship as fast as we could
sell.

We again called in our engineers, who made time
studies and recommended that we put these depart-

ments on piece rates. We agreed to

do so.

The technique of time study and
rate setting is so generally under-

stood that it seems unnecessary to de-

tail what we did. We used the usual

methods and straight piece rates. The
results, however, are interesting.

Before putting in piece rates the

average number of man hours re-

quired per order in the glue depart-

ment was 175.8. It now averages

81.1. This enables the glue operation

to keep up with the 4-day cj'cle with-

out extra help. The average direct

labor cost per dozen has been cut

.$34.76 which is almost exactly 50 per

cent. At the same time the earn-

ings of clampers have increased an
average of 23.3 per cent and of the

helper 21.5 per cent.

In the crating department, by in-

creasing production, the cost per box

for crating has been cut from 38 6/10

cents to 22 8/10 cents, a saving of

almost 16 cents.

Little bj' little we expect to extend

the piece-rate method of paying the

men to all operations in the shop. When we do we
will probably achieve a three-day cycle, which means
that we shall have increased our production 100 per

cent over the average under former conditions.

The Net Results

In the meantime we have achieved a 50 per cent

increase in capacity. In the first year of operation

under the new methods, we produced 24,000 boxes as

against the usual 18,000—a gain for the year of 33 1/3

per cent. The hitches in the glue and crating depart-

ments were largely responsible for the failure to reach

the full 50 per cent increase.

Both the preliminary survey and the planning of

the new methods which we adopted were the work of

Blillcr, Franklin, Basset and Company, whom we called

in to assist us as engineering advisors.

The beauty of this development lies in the fact that

the methods were not expensive to install nor to

operate. There is no elaborate routine or red tape.

Operation is practically automatic and the unit cost of

the boxes is steadily being reduced as workmen become

familiar with the new svstem.



Control of Fixed Property In\Tstments
V—Capital Requirements and Control

By J. II. BLISS

Controller, Libby, McNeill 4- Libby

FIXED projierty investiueuts include investments

in plant and equipment properties in which and
by which tiie operations of a business are con-

ducted. Investments in both real and personal prop-

erty are included. Intangible fixed investments, such

as good-will, patents, copyrights, etc., should be ex-

cluded and set out in a separate section of the balance

sheet. Investments in properties and equipment not

used in operations, if of importance, should also be

excluded from this division and set out in a separate

section in the balance sheet.

If the fundamental relationships which exist be-

tween the volume of business done and the fixed prop-

erty investment are to be clearly set forth in the finan-

cial statements, it is necessary to observe carefully the

limitations of this fixed property investment section of

the balance sheet. It should draw together the accounts

representing capital tied up in the properties used

in carrying on the business. As stated, it should not

include intangible investments nor any sizeable in-

vestments in non-operating properties, for both those

are of an entirely different character to fixed property

investment.

Fixed Property Assets of an Industrial Concern

The assets to be drawn together as fixed propertj-

investment in an industrial concern will usually in-

clude such as the following:

Land
Land Improvements
I'>uildings

Ijcaseholds

Machinery

Equipment

Tools and ilovables

Furniture and Fixtures

Construction in Progress

Dies, Gages, and Fixtures

Patterns

Drawings

Reserves for depreciation of investments in such

properties should also be included within this group.

Reserves for depreciation on properties which are not

used in operations and which are carried as invest-

ments should be applied to such property investments.

Classification of Fixed Property Assets

A general balance sheet classification of these in-

vestments, as indicated in the suggested form of bal-

ance sheet presented in the second article of the series

'

is as in Table 1

:

This is suggested merely as an average or represen-

tative cla.Ssification of Index Number

fixed property invest- 6S8.14 Financial control

ments. Obviously when ^57.421 Fixed property

designing the classifica-
mvestments

tion of accounts to be used by any individual business,

such accounts should be provided as will describe

properly the investments of the particular business.

In the various industries, different cla.ssifications of

fixed property investments will be found. In the case of

railroads and public utilities, the cla.ssifications to be

TABLE 1. A GENER.\L BALANCE SHEET CLASSIFICA-
TION OF INVESTMENTS

Fixed Property
iNVESTitE.VTS
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a business is a small institution or a large organiza-

tion, certain sound fundamental principles must be

observed. In small businesses, these will likely be

evidenced not in the form of written, well-defined pol-

icies, but rather with the close contact of the manage-
ment to the business, in personal conservatism in

controlling such expenditures. The larger an organi-

zation, the more necessary it becomes to have a well-

defined policy for the control of its fixed property

expenditures.

When a business makes expenditures for added fixed

property investments, it inevitably incurs an added
burden of expense in the form of depreciation, insur-

ance, taxes, and protection, and an added financial

burden in the form of interest or dividends which
should be earned on the increased capital invested.

From the point of view of a conservative business and
financial policy, only those added fixed investments are

justifiable which are necessary to handle increased

physical volume and which will produce added net

earning power, over and above the increased expenses,

sufficient to pay a return on the investment. Further,

consideration should be given to the permanence of

the added volume which it is expected will be devel-

oped and the savings in expenses which it is hoped
will be realized. An expansion of physical property

investments to care for a temporary volume increase

would be unwise. In the same way, added fixed invest-

ments for the purpose of realizing savings in expenses

will be advantageous only if those savings in expenses

are to be permanent.

It should be borne in mind that money expended
for additional fixed property investments not only ties

up capital permanently, but, as just suggested, places

upon the business fixed expense burdens and fixed finan-

cial burdens. The advantages which are to be realized

out of a con.servative policy are therefore inestimable,

and by the same token the burdens of an iinwise policy

are inescapable. Unwise expenditures for materials

or goods or marketable securities can be liquidated and
the capital released, but unwise expenditures in fixed

investments are seldom possible of liquidation.

Importance of Wise Investment Policy

One needs but to review the financial statistics of

representative concerns for the past few years to be
impressed with the seriousness and importance of these

facts. During the war years and immediately there-

after, there was a tremendous expansion in all lines

of industry. It was a period of intense industrial

activity. It was a period of expansion, of inflation in

values, and of artificial prosperity. Prices advanced
to two and three times their pre-war levels. The amount
of business done by representative concerns, measured
in money volume, likewise increased to two or three times
normal proportions. The physical volume of business,

however, did not increase in any such proportion. Many
concerns undoubtedly had sulistantial increase in

physical volume but with a reaction of recent years,
have lost physical volume and may be operating at or
below pre-war volume standards.

During this period of expansion, great sums of cap-
ital were tied up permanently in added facilities. In

a measure, they were necessary to handle the increased

volume of the war years, but in a greater measure these

investments were based on an expansion in values.

With values now so much lower and physical volume
smaller, many industries are confronted with abnormal
fixed expenses and fixed financial burdens. These in-

creased fixed burdens might be carried when prices

were at their height, but with both prices and volume
reduced, they become a serious handicap.

As a consequence of an unwise policy in regard to

fixed property investments, many industries now have

productive facilities capable of volume far in excess

of the present or probable future requirements. This

means that many concerns are afflicted with unduly
heavy expense burdens and must therefore exert every

effort to obtain the physical volume of business neces-

sary to absorb and carry their fixed expense burdens.

Definition of Additions, Betterments, and Replace-
ments

In the formication of policies and accounting in-

.struetions controlling the handling of fixed property

investments, an essential element is a clean-cut and

proper definition of additions, betterments, and replace-

ments. The following definition of these terms is used

by the Interstate Commerce Commission in the classi-

fication of accounts for telephone and telegraph com-

panies.

Additions

:

Additions are structures, facilities, and other properties

added to those in service at the time of addition, and

not taking the place of any of like purpose previously

held by the company. The cost of such additions should

be charged to the proper plant and equipment

accounts.

Betterments:

Betterments are physical changes in structures, facilities,

or equipment, which have as their primary end or

result the making of the properties affected more use-

ful or of greater capacity than they wore at the time

of their installation or acquisition. Of the changes

incident to betterments the cost of such portion only

as will, when added to the original cost of the prop-

erty bettered, give the cost of reconstruction in present

condition of property as bettered, should be charged

as plant and equipment investment. The remainder

of the cost of the changes should he classed as a repair

and be charged to the appropriate expense accounts.

Replacements:

Replacements are those installations of plant and equip-

ment which have for their purpose the substitution

of one building, structure, piece of equipment, or

machine for another which it has become necessary

to retire, the substitute having .substantially no greater

capacity than the plant or eciuipment replaced. The
cost of the plant and equipment retired should be

removed from the accounts in which it is carried, and

the cost of the plant and equipment installed in place

of that so retired should be charged to the appropriate

fixed investment accounts.

The foregoing are noteworthy general definitions.

They may be of interest in preparing similar definitions

applicable to any specific industry. Note that the ex-
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penditures for betterments are to be capitalized so

that the total investment shall not exceed the replace-

ment cost of the property as improved. Also note that

in case of replacements, the original investment is to be

removed from the Investment account, being charged

to the depreciation reserve or expenses, and the new
investment set up in its stead.

Treatment of Additions, Betterments, Replacements,
and Repairs

The policies controlling the fixed property invest-

ments of a business include the treatment of additions,

betterments, replacements, and repairs, for the manner
in which these expenditures are handled determines the

tendency in fixed property investments towards conserv-

ative or non-conservative positions. Any organization,

either large or small, should outline a definite policy

for the handling and distribution of the.se expenditures

—and this policy should, above all else, be conserva-

tive. The effect of a non-conservative method of

handling these expenditures is the same as the effect of

unwise expenditures for fixed investments, for it brings

fixed burdens into the business in the same manner.
All of these elements have to be considered as a

whole, and in relation to each other. The policy con-

trolling the treatment of these expenditures must take

into consideration:

1. The amount of depreciation to be provided.

2. What expenses are to be considered repairs.

3. "What replacements are to be considered as expenses,

and what chargeable to depreciation reserves.

4. What betterments are to be capitalized.

5. What additions are to be capitalized.

These have to be considered together when policies

are being formulated, for the reason that proper treat-

ment of any one is no assurance that the others are

properly treated, and, in fact, proper treatment of

one may be entirely offset by improper handling of

others.

The adequacy of the amount set aside for deprecia-

tion reserve depends upon the treatment of renewals,

replacements, and betterments. One concern, for in-

stance, may use a relatively low rate in computing de-

preciation, and, bj' conservative handling of replace-

ments and betterments, arrive at the same result as

another concern using a much higher rate for depre-

ciation but a less conservative policy in writing off

replacements and betterments. No depreciation rate

can be judged by itself without considering the dis-

tribution of these other expenditures. As suggested,

a provision for depreciation adequate when replace-

ments are handled on a conser\'ative basis, might be

entirely inadequate to take care of charges for replace-

ments liandled on a less conservative basis.

It is impossible to make definite statements with ref-

erence to the treatment of these items, which would be
of general application, because these policies must be

determined by individual companies on the basis of a

study of the physical properties used by the business,

the type of operations performed, competitive standards
of industry, etc., and the policies to be followed should

be definitely stated in its cla.ssification of accounts.

The turnover on fixed property investment expresses

the relationship between the volume of business done

and the amount of capital tied up in fixed property in-

vestments. This is one of the most fundamental rela-

tionships in an industrial enterprise. The turnover

is the indicator or measure of this relationship.

The turnover on fixed property investment may be

figured in either of two ways:

1. As the dollars of sales per year per dollar of fixed

propertj' investment.

2. As the physical units of volume per year (pounds,

barrels, cases, etc.), per dollar of fiLxed property

investment.

Of these, the latter is the sounder, for it is based on

fixed measures which are unaffected by changing price

levels.

Computing this turnover on the basis of sales and
fixed property investment is satisfactory in normal

times when prices ai-e steady, but prices for products

have fluctuated so greatly in recent years that changes

in this turnover might be misleading unless changing

price levels are recognized. Where no measure of

lihj'sical volume is available it may be approximated

by adjusting the sales figures sufficiently to eliminate

the effect of changing price levels. This may be done

by use of a price index. Published price indexes may
be used when they are fairly representative of the

trend of values of the particular products in question.

Ofttimes an individual price index may be readily

prepared on the basis of representative items of

products handled. All propositions to increase fixed

property investments .should take into consideration

the effect upon this turnover. Additional property

investments should be ju.stified by a similar relative

and permanent increase in volume of business, in order

to protect this turnover. To expand properties on tem-

jiorary volume, or on volume resulting from inflated

prices, would be most unwise, as many unfavorably

situated now realize. The trend of this turnover is

an indicator of the trend of unit fixed property ex-

penses on the volume of business done. As the turnover

improves, the unit expense decreases; and as the turn-

over decreases the unit expense burdens increase. As
the fixed property expenses—depreciation, taxes, insur-

ance, etc.—bear quite a constant relation to the amount
of fixed property investment, volume changes mean
better or poorer unit costs and expenses, and are also

directly reflected in the turnover.

Financial and Expense Burdens of Increase in Prop-
erty Investment

An effective method of emphasizing this point is

to compute the added expense burdens imposed upon
a business by any proposed increase in fixed property

investments. As a general rule additional fixed prop-

erty investments carrv- increased financial and expen.se

burdens of about 20 per cent of the amount of such

increase in property investment. This would be made
up approximately as in Table 2:

These are averages and round figures, but they are
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quite representative of the additional burdens imposed

by the average addition to property investments. For

any individual proposition the increased burdens may
be figured out quite accurately, and it is very effective

to state to the management and operating people that,

for illustration, a proposed addition of $100,000 will

impose upon the business annual fixed financial and

expense burdens of $20,000, which should be covered

by the profits from permanent additions to volume, or

permanent savings in cost and expense, for otherwise

they will reduce the return earned on the investment.

TABLE 2. financial AND EXPENSE BURDENS OF
INCREASE IN PROPERTY INVESTMENT

Per Cent

1. Pinancial cost of the added investment—increased in-

terest and dividend requirements 9

2. Average depreciation on building and equipment in-

vestments might be 5

3. Necessary repairs, taxes, insurance, and miscel-

laneous expenses might average 6

Making a total of 20"

The advantages of a better turnover on fixed prop-

erty investment may also be translated directly into

terms of increased return on stockholders' investments

(Table 3.) meaning smaller costs and expenses by 1.6

per cent on sales—and better results on the above net

worth by 0,8 per cent per year. This illustration leaves

out of consideration entirely the added profits realized

on the increased volume, for the increased volume
would likely carry the average margin of profit, and
this would further enhance the return on the stock-

holders' investment.

Financing Fixed Property Expenditures

Expenditures for additions, betterments, and re-

placements for which no new capital is provided, have

to come out of working capital. The fact should not

be overlooked, that from the working capital point of

view such funds are spent as truly as though paid out

in dividends. Money tied up in fixed properties is no
longer available as working capital; it cannot be used

to pay bank loans, buy goods, or carry accounts.

Important new ventures, extensive construction pro-

grams, etc., are generally provided for by special

financing. This would necessarily be the case with

large expenditures. But it is the effect of the smaller

and more or less regular and constant expenditures for

additions, betterments, and replacements which is over-

looked. In any going business some such expenditures

are necessary every year. While they may not be im-

portant in any one period, it is the cumulative effect

that is of importance. In very profitable times when
surplus accounts are being built up, such items pass

unnoticed, but, nevertheless, they accumulate year by
year.

Surplus should be considered as free .surplus avail-

able for payment of cash dividends only to the extent

that such payment can be made without unduly de-

pleting working capital. Surplus profits are usually

first realized in the form of increased worlcing capital.

When this is the case, if cash dividends are paid out,

both the Surplus account and the working capital are

reduced. If long-term liabilities are retired, the work-

ing capital po.sition should be protected by a charge

against surplus and such financing as may be neces-

sary to maintain an adequate working capital. Cur-

rent exi)enditures from year to year for additions and

betterments reduce working capital in the same way,

and should be provided for by a charge against surplus

and, as before, by such financing as may be necessary

to insure an adequate amount of working capital.

A concern might go along for years putting a few

thousand dollars each year into additions and better-

ments, and find that this drain on working capital had

accumulated to a sum representing a very large part

of its Surplus account. Withdrawing such sums from

working capital means borrowing, for if these funds

were not invested, they would remain as working cap-

ital. Temporary demands upon working capital are

usually provided for by current borrowings, bank loans,

etc., but there comes a time when added permanent

financing is necessary to cover these fixed investments

unless provided for by earnings retained in the business.

It is advisable that these expenditures for additions

and betterments should be provided for by a transfer

from free to appropriated surplus to assure that the

working capital is maintained. When such expen-

ditures accumulate to a large sum and added per-

manent financing is undertaken in the way of a bond

or stock issue, the effect is to replenish working capital

TABLE 3. INCREASED RETURN ON STOCKHOLDERS'
INVESTMENTS

Assume a net worth of $200,000

An annual volume of business of 300,000

A fixed property investment of 100,000

Indicating a turnover of 3 times

Fixed property expenses, interest, depreciation, taxes,

etc 20,000

Which figures on sales 6.6 per cent

Now assume the volume on the same fixed property in-

vestment could be increased to $400,000

The turnover would then be 4 times

And the same fixed property expenses would average

on sales 5 per cent

for these withdrawals, and release the surplus appro-

priated to cover. As the issue is floated the amount
refinancing fixed investments paid out of earnings

may be released from appropriated surplus, and trans-

ferred back to free Surplus account.

Styles of Construction—Advantages and Disad-

vantages

The advantages or disadvantages arising out of

different types of construction and equipment should

not be overlooked. The fixed expenses arising out of

each possible tyjie should be computed, and the effect

on all possible clianges in volume considered. Direct

comparisons should of course be based on property and

equipment investments to handle a certain volume of

business. Comparative advantages in different types

of l)uildings may be reduced to figures and summarized

along the folln\\iiig lines:
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The Expensive Layout vs. The Inexpensive Layout

1. Requires : More capital

to finance

2. More interest charges.

(To be computed on

entire investment)

3. More taxes on property

4. Prol)ably less insurance

on property

5. Probably less insurance

on stocks

C. Probably less repairs

7. More or less deprecia-

tion

8. Possibility of obsoles-

cence

0. Probability of lighter

protection

10. Possibility of saving in

labor

11. Possibility of savings in

expenses, etc.

1. Requires: Smaller in-

vestment

2. Less interest charges

(To be computed on

entire investment)

3. Less taxes on property

4. Probably more insur-

ance on property

5. Probably more insur-

ance on stocks

6. Pi-obably more repairs

7. Jlore or less deprecia-

tion

8. Possibility of obsoles-

cence

9. Probability of heavier

protection

10. Possibility of heavier

labor costs

11. Possibility of heavier

expenses, etc.

The costs of operation with each type of construc-

tion should be computed as accurately as possible,

and reduced to unit costs on the same volume of busi-

ness. This will express the advantage in favor of one

or the other, which should receive careful considera-

tion in determining the type of construction to be used.

Due consideration should be given to possible changes

in wage rates which might affect the labor costs.

Labor-saving investments which are profitable with

high wage rates prevailing, may be unprofitable with

lower wage rates. Possible changes in other expenses

of operation should also be considered.

The question of future volume should also have atten-

tion. "Would the same advantages of one type over

the other exist, if volume were reduced to 50 or 60

per cent of capacity? Jlost of the above costs and

expenses will remain about the same regardless of

volume. If volume should drop off 50 per cent—and
it has for many—which proposition would leave the

concern in the best position?

It mu.st not be assumed that the modern fireproof, well-

equipped, expensively constructed propertj- is always

the best investment, nor on the other hand that the

old-style plant is the least expensive to own and operate,

everj-thing considered. It has to be figured out for

any particular proposition.

Burden of High Cost Construction Work

Construction work installed at higli price levels

should have consideration from two points of view:

1. The valuation of such investment in the financial

statement.

2. The burden of fixed expenses which such inve.stment

places against the business.

High cost investments, made largely during the war
period and immediately thereafter, will ordinarily he

carried in the accounts at cost, except as reduced

through amortization. If, however, such costs were
abnormal and the difference between actual costs and

replacement costs at balance sheet date is of impor-

tance, the fact must be taken into consideration in

judging the financial position of a company, as it will

probably affect its competitive standing materially.

Facilities provided at high costs for the production

of war materials and supplies should, of course, be

revalued and written down to their normal value to a

going concern when used for whatever purpose avail-

able. The shrinkage unquestionably is a part of the

cost of the war business. If the concern did not realize

enough on that business to cover their costs and still

have surplus to take care of this shrinkage in fixed

investments made to handle that business, there is un-

questionably a loss on such operation. This is one of

the best answers to the free charges of profiteering

common during these years.

Other high cost property investments made to care

for regular business are commonly carried in the

financial statement at cost less regular depreciation.

These values may be higher than the present replace-

ment value or the present market value. It is easy to

recommend the conservative treatment, writing such

investments down to about normal replacement costs.

Unfortunately many businesses burdened with such in-

vestments are not in position to write them down.

Treatment of High Construction Costs

If serious competitive handicaps result from these

investments there are three possible remedies:

1. Very conservative policies in the treatment of de-

preciation, repairs, replacements, and better-

ments.

2. Writing down the fixed investments by charges to

Surplus account.

3. Reorganization.

The two latter remedies are severe measures, ap-

plicable only to extreme situations. By following very

conservative policies for handling depreciation, re-

pairs, and renewals over a period of years, a company-

may work out of an unfavorable situation, but this

requires a sacrifice of earnings.

When considering writing down fixed property in-

vestments, it should be borne in mind that savings

realized would be book savings rather than money

savings. Tax values and insurable values will prob-

ably not be affected and these expen.se burdens would

likely remain unchanged. The financial burdens also

would probably be unaffected, for an ad.iustment to

Surplus account would not reduce the liabilities or the

amount of stock outstanding. Further, depreciation is

not a cash entry, but a book entry, hence, money out of

pocket costs incurred in operations would likely remain

about the same.

These points should be taken into consideration in

figuring costs, and it may be advantageous to compute

costs on both a normal overhead b.asis and an actual

overhead basis. Obviously, the actual overhead must

be absorbed in results, for any other procedure would

simply make a bad situation worse. This point, figur-

ing casts on a normal overhead basis distinguished from

an actual basis, is of importance wh>Mi costs have sub-
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stantial influence on selling prices. However, operating

men should never be permitted to overlook the actual

costs of doing business, even though they may make

use of costs computed on a normal overhead basis.

Capitalizing Cost-Saving Expenditures

Cost-saving expenditures are generally of two types

:

1. Changes in physical plant structures or equipment

which involves expenditures for replacement.

2. Changes in plant layout, which do not involve re-

placements, but are simply rearrangements of

the plant—moving expenses, etc.

In the first type, which involves replacement expendi-

tures, the capitalization of the total costs incurred in

making such changes may amount to capitalization of

obsolescence. That is, if the saving is to be made by

replacing one structure or machine with a different

or more efficient one, the costs incurred will consist

of the expenses of making the new installation to-

gether with the loss on that part of the cost of the

original installation not covered by depreciation

reserves.

In such cases the cost of the old installation should

be removed from the investment accounts and the new
installation set up in its stead at cost, which will

include expenses incurred in installing. The cost

of the old installation is considered as a charge to

:

1. Depreciation reserves

2. Expenses

3. Surplus

4. Deferred charges

That part of the cost of the old installation covered

by depreciation reserves should be charged off to such

reserves. The balance should be charged to expenses,

surplus, or deferred charges. If the item is relatively

large it may be inadvisable to charge directly to ex-

pen.ses of any one period, in which case it should be

charged to surplus or deferred charges, preferably

to the latter, to be absorbed with promptness in the

following periods. To leave such an item in the In-

vestment account is in reality capitalizing obsolescence,

and would result in carrying the plant investments

at more than their replacement values.

To capitalize cost-saving expenditures simply because

the savings represent a fair return on the investment

is not an adequate test for capital charges. Such a

policy, followed long enough would result in most

unwarranted inflation of property values. The older

a plant gets, the more readily cost-saving expenditures

can be figured out. Usually the co.sts of operating such

units are heavy enough without adding burdens by
capitalizing obsolescence.

Expenditures for changes in a plant—moving, equip-

ment, etc.—which make savings but do not increase

the property values, should always be charged to ex-

penses, or if large, to deferred charges, and quite

promptly written off. To capitalize such expenditures

would raise the property values above the replacement

costs, and is simply inflation. The fact tliat they

effect savings in expenses is a reason for charging

them off rather than for capitalizing them.

Controlling Cost-Saving Expenditures

The necessity for a complete control over construc-

tion expenditures has been emphasized in preceding

sections. The best means of acquiring control over

such expenditures is to require a definite appropria-

tion to cover their amount, based on a most compre-

hensive estimate of costs and complete analysis of the

proposition. Such appropriations should be required

for all expenditures for construction work, for replace-

ments, betterments, and extraordinary repair jobs.

Some concerns control such expenditures by requiring

special appropriations for all jobs estimated to cost

more than a certain sum, say $100 or $500, depending

on the local situation.

Where such a plan is followed, the request for the

appropriation should be worked out in detail in the

form of a statement by a prospectus, setting forth

:

1. The exact character of the work propo.sed.

2. The estimated cost of the work.

3. The necessity for doing the work.

4. The loss on properties retired (if any).

5. Possible altei-natives, and their costs.

6. The savings to be realized by the expenditure.

7. The net return to be earned on such an invest-

ment through greater efficiency, larger ca-

pacity, lower costs, etc.

8. The distribution of the expenditures: To cap-

ital, reserves, expenses, etc.

The only time to obtain a control over construction

expenditures is before they are made. Too much care

cannot be given to the working out of a proposition

to make added fixed investment. It should be com-

plete, accurate, and final. Beyond all, the estimate

should cover all expenditures required, both directly

or indirectly. Such appropriations should have the

approval of the operating department and the account-

ing, financial, and executive heads of the business.

A convenient method of handling the accounting is

to carry a ledger under a Construction in Progress

account, providing an account for each appropriation.

As charges are passed they should be entered against

the proper appropriation. When the job is completed

the cost should be cleared from the Construction in

Progress Appropriation account and charged to the

proper fixed property investment accounts, under Land,

Buildings, JIachinery, etc.

Wliere work includes extraordinary repair jobs, or

contains an element of repair expense, the expenditures

should be analyzed at the close of an accounting period,

and the repair element removed from the Construc-

tion in Progress account and charged to expenses. This

is quite readily done by reviewing and summarizing

expenditures on open jobs in this ledger. Where the

final cost is to be distributed, a percentage to repairs

and a percentage to other accounts, the expenditures

within a period should be split on that percentage basis.

(To he continued in the May issue.)



A Conveyor System that Revolutionized
a Cotton Mill

Mechanical Handlinji^ Methods at the Jackson Mills

By ROBEllT T. KENT
Mechanical Engineer

Ar the annual meeting of the American Society

of Mechanical Engineers last December, E. H.
^ JIcKitterick, of Lockwood, Greene and Com-

pany, presented a paper dealing with management
in the textile industry. In this paper, he referred to

a conveyor system developed in some of the mills with

which his company was associated, that had effected

marked and profound changes in the operation of these

mills. At the same meeting, the author presented

a paper based on the argument that good management
must be preceded by, and is dependent on, good me-
chanical engineering.

One of tlie plants in which the conveyor s.vstem has

been installed is the Jackson Mills at Nashua, New
Hampshire. The revolutionary effect of the conveyor
on the entire operation of the mill forms a most con-

vincing argument for tlie position of the author in

regard to tlie relationship between engineering and
management. The conveyor has done more than per-

form its natural function of moving material from
operation to operation with a minimum of labor cost.

It has. by the characteristics inherent in any con-

tinuous conveyor s3-stem, completely changed the view-

point of management, and has cau.sed the development
of a science governing the varioi;s operations of a textile

mill in a manner that has heretofore been considered
impossible.

The Accomplishments of the Conveyor

The continuous and regular delivery of material at

any point compels the adoption of means to remove
this material as rapidly as it is delivered. In the textile

mill this requirement leads to a study of processes and
of machine operation to develop a system that will

enable the machines to keep ahead of the conveyor
at all times. It has also compelled the training of

operators in the methods of handling their machines
and of taking advantage of the possibilities of the con-

veyor in increasing output. The net result, then, of

the installation of a convej'or has been not only a

decrease in the direct labor cost of handling work to

and from machines, but a decrease in the labor cost on
the machines, a decrease in the idle time of machines,
and a marked increase in production. Tlic increase in

production is due both to the elimination of idle

machine time and to the increased skill of the workers
as a result of the development of the science under-
lying each cla.ss of work.

A discussion of tlie conveyor system and its effect

on production naturally divides itself into two parts:

(1) A description of the Index Number

conveyor and of the me- 658.281 :677 Mechanical handling.
, . , - . ... Textile industry.
Chanical devices which 658.9:677 Textile industry,

enable it to operate auto- Management

matically; and (2) a discussion of the influence of the

conveyor on the management problem. In the present

article, we will consider the conveyor simply as a

machine for transporting material. In a subsequent

article, we will analyze its effect on the work of the

mill and on its personnel.

The conveyor .system is designed to handle the entire

product from the raw cotton to the finished cloth with

the exception of movement between one or two opera-

tions, where hand labor is more economical, and the

actual transfer of material between individual machines

and the conveyor loading and delivery points. Due to

the numerous different functions that it is required

to perform and the varying conditions existing at

different stages of the process the conveyor is not a

single mechanism. It consists of a combination of belt

and gravity roller-conveyors, spiral chutes, chain-belt

inclined and vertical elevators, and various loading and
unloading devices. The general arrangement of these

various devices and their relation to one another is

shown in Fig. 1. Details of the actual installation as

made at the Jackson Mills are shown in Figs. 2 to 9.

At the Jackson Mills, the cotton bales are opened

in the basement and the cotton is blown through pipes

in the u.sual manner to the picker-room on the top

floor. TheiTafter all transportation is by gravity or

by horizontal belt-conveyors with the exception of the

return of empty containers. For this purpose, elevators

or inclined conveyors somewhat similar to car-hauls

are used. The adoption of a conveyor system, how-

ever, does not require this particular arrangement.

jMaterial could be moved upwards by power just as

easily as it is moved downward by gravity. In fact,

it is doubtful in view of some of the experiences with

the gravity system whether the particular arrange-

ment shown in Fig. 1 would be repeated. This par-

ticular installation was largely experimental in char-

acter, and despite its unqualified success a somewhat
different arrangement might give even better results.

Insuring Regular Deliveries from the Pickers

The pickers are arranged in a row on the top floor,

being divided into two batteries. In front of each

battery is a gravity foller-conveyor A, on which are

carried the cradles in which the laps are placed as

they are made by the pickoi-s. The conveyors deliver

411
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the cradles and laps to the spiral gravity chutes B, at

each end of the picker-room. To insure the delivery

of the cradles at regular intervals to the chutes,

the section of the conveyor just in front of the

chute is made in the foi-m of a tilting table. A stop

at the end nearest the chute prevents the cradles from

entering, and a similar stop just ahead of the entrance

to tiie tilting table prevents a cradle from landing on

it until it has discharged and returned to its normal

])Osition. A motor-driven cam releases the stops and

tilts the table at intervals of about 45 sec, sending the

cradle into the chute. The stop and table return to

jiosition as soon as the cradle leaves, and the stop at

the entrance to the conveyor is then released and an-

other cradle enters the table, being held there until the

cam again releases it.

Fig. 2 shows the conveyor in the i)icker-room. The
chute is at tiie far end. The conveyor against the

ceiling is the upper run of the same conveyor which

receives the cradles from the elevator, described else-

where, which returns the empty cradles from the card

room below.

The two floors below the picker-room are occupied

TiU. 2 L.vr.s En'tekkng Chi te ikum iiiE I'u kek-Kou.m
Note automatic release mechanism at left of conveyor.

by the cards, drawing frames, and slubbers. In each

of the four rooms is a belt-conveyor which consists

of a belt traveling over the rollers of an ordinary

gravity-roller conveyor, set in a horizontal position.

The laps on their cradles are delivered from the chute

B to the conveyors C on the upper floor, and are re-

moved by hand as needed by the carding machines.

Fig. 3 shows this conveyor and the delivery end of the

chute from the picker-room.

The laps remaining on the belt, together with the

empty cradles, pass to spiral chutes D at the far end
of the conveyors. Tliese chutes deliver them to sim-

ilar belt-conveyors E on the floor below. At the op-

posite end of the belt-conveyors E, are two inclined

elevators F, which extend to the top of the picker-room.

The empty cradles on the conveyors E are delivered

to the elevators by the conveyors and returned to the

picker-room. The elevator discharges to the upper run

Fig. 3 TuE h.ws from tue 1'ickek Koom Are Deliveked to

)
THE BeLTCONVEVOR IN THE C.^RD ROOM

of conveyor A, the cradles moving down bj' gravity to

the lower run in front of the pickers. Laps which are

not removed in the card rooms return to the picker-

room via the elevators and repeat the circuit.

The discharge point of conveyor E and the loading

end of elevator F are shown in Fig. 4. This also shows

the construction of the latter. The cradles slide on

longitudinal stringers. On each side of the conveyor

is a chain belt, with rods placed at regular intervals

joining them and extending across the runway of the

convej'or. The belt projects the cradle acrcss the

roller tables shown to the foot of the elevator. A rod

comes up behind it and propels it up the incline. Should

it land on the elevator in such a position that the

rod will fail to come behind it, tlie cradle will ride on

the rod until it strikes the incline, when it will drop
off the rod, to be pushed up the incline by the next

following one.

In the card room the cards, drawers, slubbers, and
roving machines are so placed in relation to one another

that no conveying equipment is necessary. The delivery

point of one is opposite the feed point of the next

r

1
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machine in line, so that material can be transferred

by hand with equal facility and less expense than a con-

veyor would entail. With a different arrangement of

machinery, however, a conveyor system might easily

prove profitable.

As the work comes from the roving machines, the

conveyor system picks it up once more and from thence

forward most of the handling is done by mechanical

means. It is still necessary to doff and load the ma-

chines by hand and to move the boxes containing the

filled bobbins and spools to the conveyors. Aside from

this there is practically no hand work in moving of

material until the warps are made. And even the move-

ment of boxes to the conveyors has been made semi-

automatic by the development of labor-saving devices

described later.

The roving machines are doffed into boxes which

are carried on special trucks to the conveyors leading

to the chutes which move them to the spinning-room.

These trucks are an important part of the system and
are one of the labor-saving devices mentioned above.

Referring now to Fig. 1, it will be observed that the

processes and conveying system for both sides of the

mill are the same up to this point. From this point on,

however, the material divides, part of it going to the

spinning frames to be made into yam for the warps.

The balance is spun for the filling of the finished cloth.

Since the former portion passes through more opera-

tions than the latter, the conveying system is no longer

uniform. We wiU first follow the cotton through the

warp to the loom.

Starting at the floor below the picker-room, that is

on floor 5, Fig. 1, where the roving is made, a gravity

spiral chute descends through two floors to the spin-

ning-room. This is chute G, Fig. 1. It can be loaded

on either of the two floors through which it passes

by an ingenious arrangement which not only delivers

the boxes of roving at regular intervals, but prevents

loading on the lower floor from interfering with boxes

coming from the floor above. In the roving-rooms the

boxes are unloaded from the trucks heretofore men-
tioned to the inclined belt-conveyor shown in Fig. 5.

This raises them to the top of the gravity roller con-

veyor H. At the end of this latter conveyor is a

tilting table with stops, similar to those guarding the

entrance to chutes B in the picker-room. The tables

and stops on the two floors are controlled by a motor-

driven cam on the upper floor, which so synchronizes

the two sets that they admit boxes to the chute from
the two floors alternately. The conveyors H act as

reservoirs for the boxes, and while there may be quite

a string of them on the conveyors, only one at a time

is admitted to the chute and that only when the chute

is clear.

Automatic Supply Stations

At the lower end of chute G is a belt-conveyor J.

The boxes from the chute land on its lower run and
are automatically diverted to supply stations K holding

three boxes each. If the supply stations are all filled,

the boxes continue to the end of the conveyor where
they are diveried to a short belt-conveyor and trans-

ferred by it to the upper run of the main conveyor.

When they reach the beginning of the conveyor, they

are again diverted automatically to the lower run, to

repeat the circuit until they finally land in a supply

station.

The supply stations consist of sections of roller con-

veyor just long enough to hold three boxes of roving.

They are set at an angle to the main conveyor as

shown in Fig. 6. A box moving along the conveyor

Fio. G Automatic Gates Divert Bo.xes op Bovino to
Supply Stations

Fig. 5 BeltConvetoks Place Boxes of Eovino on the
EOLLER-CONVEYOHS WHENCE THEY PaSS DOWN CHUTES TO

THE Spinning-Boom

strikes the trip shown in Fig. 6. This causes the gate

across the entrance of the station to swing across

the belt-conveyor at such an angle as to divert the

box from the belt to the supply station conveyor. When
the station has received its quota of three boxes, the last

box to enter rests on a lever which raises the trip

so that the next box on the conveyor passes under-
neath it. The diverting gate thus remains stationary

and the box passes on to the next unfilled station. As
boxes are removed from the end of the short conveyor
forming the station, the remaining boxes move forward,

releasing the trip and diverting the next box on the

main conveyor to once more fill the station.

Empty boxes are placed on the lower run of the
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conveyor. The tops of the boxes are beveled so that

one end is lower than the other. The empty boxes are

placed low end first on the conveyor. The necessity of

properly placing full and empty boxes high and low

ends first respectively is the only feature wherein the

human equation enters the operation of the conveyor

system. In every other respect its action is entirely

automatic. Moving bevel end forward, the empty boxes

nose their way under the trip, the bevel lifting it out

of engagement with the gate, so that the empty box

passes to the end of the eorrveyor, there to be trans-

ferred to the upper run which delivers it to the ele-

vator L.

The elevator L, comprises a pair of chain belts run-

ning over sprockets at the top and bottom with carriers

Fio. 7 The Supply CoyvETOBS in the Weave Room Being
THE Bobbins for the Filling Dibect to the Looms

swung between the chains. The conveyor delivers the

boxes on a series of fingers in the upward path of the

carriers, which are slotted to pass the fingers. As the

carrier moves through the fingers it picks up the box
thereon, carries it over the head-shaft of the elevator,

and deposits it on a similar set of fingers on the down-

ward run at either the fifth or fourth floor, whence it

runs out to a gravity roller-conveyor Z, which acts as

a storage for empty boxes. The unloading fingers can

be so set as to cause the boxes to be delivered at either

floor as desired.

From Spinning Frames to Warping

Conveyor J is also used to transfer boxes of yam
from the spinning frames to the spooling and warping
room on floor 3. The spinning frames are doffed into

boxes which are lower than those coming from the

roving machines. They thus pass under the automatic

gates at the supply stations K and move directly to the

Fig. 8 Tat Main Conveyoes in the Weave Koom

spiral chute M, which delivers them to the gravity

roller-conveyor N. This conveyor, which is quite long,

also acts as a storage space for the boxes until their

contents are needed for the spoolers. Empty boxes

are returned to the spinning-room by means of the

inclined elevator P.

The warp beams are handled to the slashers, tying-

in machines and looms on special trucks. Owing to the

relative infrequency of movement of the warps, this

method is more economical in the present instance than
a conveyor.

From Spinning Frames to Looms

The material for the spinning frames supplying
the filling for the looms,- during the first part of its

course, follows a path similar to that of the yam
for the warp. It passes down the chute Q, from the

card rooms, to the conveyor R. The loading arrange-

ment for the chute and the supply stations on the con-

veyor R are identical with those for the warp spin-

ning-room. Empty boxes are returned by means of

elevator S, which is similar in all respects to elevator

L. The small boxes, filled with bobbins doffed from
the spinning frames, are placed on the lower run of

conveyor R, transferred at its end to the upper run,

dodging the diverting gates to the supply stations on
the way, and pass down the spiral chute through to the

upper run of conveyor U. From this conveyor, they

are automaticallj' diverted to long supply stations

alongside each row of looms. Boxes in excess of those

needed to fill the supply stations on floor 2, descend

through the chute V to the upper run of the belt-

conveyor VT, shown in Fig. 8, and are diverted to supply
stations as needed.

The empty boxes are u.sed to convey back to the

spinning room the used bobbins from the looms. They
are placed on the upper run of conveyor U, pass the

diverting gates, and descend through chute V to con-

veyor W. They travel the full length of this conveyor
and at its end are transferred automatically to the lower

run. From the lower run, they pass to the inclined

elevator X, which raises them to the spinning-room
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on floor 3. Here they run out on the roller-conveyor Y,

whence the bobbins are distributed to cleaners who

strip them of all yarn remaining on them. The boxes

are distributed to the spinning frames once more to

repeat the circuit.

The rolls of finished cloth from the looms are trans-

ferred from the weave room to the cloth room by a

chain haul of the usual type. They are taken to the

haul on trucks on which several rolls of cloth stand

on end. The chain haul delivers the rolls of cloth to

platforms set at right angles to the line of the haul, to

which they are connected by movable bridges. The

cloth is then trucked from these platforms to platforms

behind the operators of the cloth inspection machines.

A movable bridge from this platform enables the oper-

ator to transfer rolls of cloth to the machine without

assistance. From the inspection machines the cloth is

trucked to sewing machines which sew several small

rolls of cloth together to make a roll weighing about

1000 lb. It is then brushed and rolled, and piled on

trucks, five rolls per truck, for shipment.

Details of the System

The foregoing paragraphs have traced the progress

of material through the mill from raw cotton to fin-

ished cloth. In order to preserve the continuity of the

argument, descriptions of several of the minor details

which had a marked influence on the success of the

conveyor system were omitted. These can now be

taken up.

Prominent among the labor-saving devices is the

truck used for handling the boxes from the roving

machines. The platform of the truck, which is just

long enough to hold two boxes, is a section of roller-

conveyor. It is carried on a pair of wheels at the

midpoint of its length with a single smaller wheel at

each end to enable it to be tilted slightly in either

direction. A stop at each end prevents the boxes from

.sliding oiif the platform of the truck. When the boxes

are filled, the doft'er wheels the truck a short distance to

the conveyor leading to chutes G or Q, Fig. 1, lines it up

between guides and pushes it against the end of the

conveyor. A latch on the guides depresses the stop on

the truck at the conveyor end, and, the truck being

tilted downward, the boxes roll onto the conveyor. The

empty truck is then moved to the roller-conveyor Z.

Contact with the end of the conveyor likewise de-

presses the stop at the end of the truck and at the

same time releases a stop on the end of the conveyor,

permitting two boxes to roll onto the truck. A second

stop on the conveyor holds the remaining boxes back

until the first two have been loaded on the truck, when
the whole string moves forward into position for the

next truck.

The Spiral Chutes

In the development of the .system considerable trouble

was encountered with the spiral cliutes, especially those

leading from the spinning-room. The descent of the

boxes was so rapid that the centrifugal force devel-

oped threw a considerable number of bobbins from each

box. The remedv cvidentlv was to elevate the outer

Fig. 9 Open Chutes- Made op E.4ils Have Proved More
Effective Th.4.n Solid Chutes

edge of the chute so that the track would be banked.

This was difficult with a chute of the solid type, but

finally after much experimenting the chute shown in

Fig. 9 was devised.

This chute consists simply of rails carried on brackets

supported by a central standard. The brackets are

adjustable in the vertical plane so that the track can

be banked at any angle desired. This construction not

only eliminated all trouble from spilling, but also was
more desirable from the lighting standpoint, the open

chute casting less dense shadows than the solid type.

The vertical openings in the floors for the chutes and
elevators raised the question of fire protection. The
fire underwriters are rigid in their regulations con-

cerning vertical hazards of this character and the plans

had to meet their approval before the system could be

installed. The method of guarding these openings

finally adopted was to enclose the top of each chute or

elevator in a concrete pent-house with an automatic

vertical sliding fire door closing the opening through

which the material passed. To prevent water used in

extinguishing fire on one floor from flowing through the

openings to the floor below, the pent-houses were set

on raised concrete platforms about 6 in. high.

While the problem at the Jackson Mills was simple,

in that the product is of uniform character, the experi-

ence with the conveyor indicates that it would not be

difficult to adapt it to textile mills where the problem

is more complicated. In fact, the development of the

conveyor system probably represents one of the greatest

forward steps in the textile industr.v that has been made
in many years. A discussion of its economic effects

on this industry will appear in the May issue of Man-
AflEMENT AXD AdjIINISTRATION.

The system at the Jackson Mills was developed by

Lockwood, Greene and Company, Engineers. Charles M.
IMumford of that organization was in charge of the work,

and to him is due much of the credit for its success.

The major part of the equipment was made by the

Standard Conveyor Comiian.y, wliile special parts were

furnished by the Lamson Company and the Norfolk

Iron Works.

k



Pricing Policy Applied to Financial Control

IV—Tuning Up General Motors

By DONALDSON BROAVN

Vice-President, General Motors Corporation

THE preceding article indicated the kind of con-

siderations which may lead to a modification of

the base price. Apart from this, deviations of

actual price from the base price equivalent in current

periods may he justified hy special considerations, of

which the following are examples:

1. The necessity of meeting competitive conditions ex-

isting at any time, not admitted to be of a per-

manent character.

2. The necessity of making allowances for any extraor-

dinar}- circumstances existing with respect to

price of raw materials in hand or under contract,

or other existing cost abnormalities.

3. Consideration must be given to the probable trend

of raw material and labor costs, and allowance

made for possible changes over an interval during

which no price adjustment is desirable.

4. High prices in periods of high volume with corre-

spondingly low prices in periods of low volume

will tend to flatten the production curve, and con-

sequently increase the productivity of capital em-

ployed.

5. Low prices are desirable in periods of reduced vol-

ume to stimulate demand; but a price cannot be

fixed below the base price equivalent unless the

resulting decrease in profits can be recouped dur-

ing periods of high volume through the establish-

ment of prices correspondingly higlier.

6. It must be recognized that capital normally enjoys a

high rate of return in periods of high volume, and
that higher prices at such times will intensify the

attraction of competitive capital under speculative

or ill-advised considerations.

The method of analysis which has been outlined di-

vides the pricing problem into the following parts:

1. Bearing upon the Matter of Policy

:

(a) The question of what has been described as

the economic return attainable, representing

the average annual rate of return which
should be expected upon capital employed.

(i>) The question of capital requirement, which
may be said to qualifj' the consideration of

policy.

2. Bearing upon the Matter of Administrative Proce-

dure :

The question of the application of the base price.

This may be said to afford the co-ordinating

link between questions of policy and of ad-

ministrative procedure.

A clear appreciation Index Number

of the individual char- 658.14 Financial control

acter and, at the same ,,o co r. • i •

. ' , - . 338.58 Price analysis
time, interdependence of

these phases of the problem has important results.

facilitates two things

:

It

1. Organized contact with conditions, and interpreta-

tion of them, leading to an intelligent enunciation

of policy.

2. Effective exercise of authority, within appropriate

bounds, on the part of executives engaged in the

direct conduct of business.

The supply of capital, whether from retention of

earnings or from sale of securities, is dependent upon
the promise of a satisfactory rate of return, which in

turn is determined by the profit margin in relationship

to capital turnover. This relationship is symbolized by
the base price. A deviation in prevailing price from
the base price equivalent maj' atVord a practical demon-
stration that a previously assumed economic return at-

tainable is erroneous, and thus lead to a limitation upon
the supply of capital for expansion. This method of

price analysis, therefore, supplies the basis of a pricing

l)olic\- which is the embodiment of a financial policy.

Illustration of the Method of Price Analysis

Ordinarily prices cannot be fixed according to math-
ematical rule, or at figui'cs calculated to yield a pre-

determined rate of return upon capital employed.
Competitive conditions and other practical considera-

tions are more apt to determine the prices which .sliould

be established, with the result that actual prices will

rarely coincide exactly with the theoretical prices in

accordance with an expressed pricing policy. This fact,

however, docs not mean that the expression of policy

loses its significance; on the contraiy, it makes dear
tlie importance of interpreting the conditions which
lead to apparent departure from the expressed policy,

with a view to determining whether a modification of

policy is required, or whether the conditions are of tem-

porary import.

The availability of additional capital for expansion
is dependent upon an expectation of the average rate

of return obtainable. If actual conditions, as inter-

preted, demonstrate tliat a ]ircviously expected average
rate of return upon capital employed in a given oper-

ation is no longer obtainable, the result may be a delib-

erate restriction upon further expansion, or even a

curtailment of volume with release of capital for em-

417
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ployment in more profitable channels. The analysis of

price is just as important from the standpoint of in-

dicating the rate of return obtainable upon capital em-

ployed as from the standpoint of determining the prices

which should be established upon the produc*-. The

method of price analysis described in the preceding

articles has the important attribute of segregating ques-

tions of policy from those of administration, and of

facilitating the analysis and interpretation of price

as bearing fundamentally upon matters of financial

control.

The formulation of the pricing policy must be with

regard to the particular circumstances pertaining to

each individual bvisiness and to the industry of which

it is a part, and generally is a matter of broad busi-

ness judgment. When formulated it is expressed

simply in the conception of what have been defined as

standard volume and the economic return attainable.

The question of the percentage of practical annual ca-

pacity which shall be set as standard volume must be

dependent upon considerations such as the magnitude
of annual sales volume fluctuations over a period of

years (business cycle), the extent of seasonal fluc-

tuations in sales likely within years of large volume, the

policy of the company with respect to seasonal accumu-
lation of finished or semifinished product with a view

to leveling the production curve, the necessity or desir-

ability of maintaining excess plant capacity for emer-

gency use, and kindred matters. The question of the

economic return attainable is dependent upon many
factors which come to a focus in the broad judgment
of executives as to the highest rate of return which can
be obtained on capital, consistent with a healthy growth
of the business.

TABLE 6. PLANT CAPACITY AND STANDARD VOLUME
EQUIVALENT

Daily'Production Capacity 225 Units
Theoretical Annual Production Capacity (280

working days) 63,000 Units
Practical Annual Capacity (allowing for machine

shut-downs, seasonal fluctuations in shipments,
etc.) 50,000 Units

Standard Volume SO Per cent
Standard Volume Equivalent 40,000 Units

The application of the method of price analysis

results in the determination of what has been defined

as the base price, stated as a ratio or percentage of

factory cost. The base price applied to the accounted

factory cost of product determines what is known as

the base price equivalent, which represent!?, theoret-

ically, the price which should be established on the

product to accord with the expressed policy. In the

process of price fixing, this theoretical price should
be set forth, and where the actual established price

differs from the same there should be a clear under-
standing of the reasons leading to such deviation.

There is no hard and fast rule by wliieh prices can
be fixed, which would be uniformly applicable in a

variety of cases. The method of price analysis out-

lined, however, is uniformly applicable, and may be
illustrated by the following hypothetical figures. To
simplify the matter, the statements are drawn up on

the supposition that there is but one product of manu-
facture, and that its price is in exact agreement with

the theoretical price.

For the purpose of illustration it will be supposed

that the pricing policy is expressed by the following

:

Standard Volume = 80 per cent of practical an-

nual capacity.

Economic Return Attainable = 20 per cent on cap-

ital employed.

This is a complete expression of the policy, and
simply means that, generally speaking, prices are to be

TABLE 7. ANALYSIS OF MANUFACTURING EXPENSE AT VARIOUS
VOLUMES

Item
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40,000 units. JIanufacturing expense is absorbed in

the factory cost of product on this basis at all volumes

of production. Thus, if manufacturing expense is

absorbed, as factory burden, on the basis of productive

labor the standard burden rate will be 166 2/3 per cent,

which will be applied at all times. Similarly the factory

burden absorbed in the accounted cost will be $250 per

unit regardless of what the volume of production might

be at a given time. In this way there will be over-

absorbed and unabsorbed burden, Table 8, at the va-

rious volumes.

The overabsorbed or unabsorbed burden is carried

directly to the income account.

Factory Cost of Product. It is supposed that fluctua-

tions of volume will not serve to alter the raw mate-

rial cost and the productive labor cost per unit of

I>roduct, and that accounted cost will be as in Table 9.

TABLE 9. ACCOUNTED COST PER UNIT OF PRODUCT

^Vorlc^ng Capital Ratios. Other capital requirements

are of variable character and will be in proportion

to volume of business. Standards are established for

these, Table 11, and are expressed as ratios to factorj'

cost, or to sales, on an annual basis, according to

whether the item is more directly related to costs or

to sales value.

TABLE 11. STANDARDS EXPRESSED AS RATIOS TO FACTORY
COST, OR TO SALES, ON AN ANNUAL BASIS

Raw Matemls
Prociiictive Labor
Burden, at Standard Rate

Total Factorj' Cost, as Accounted. SI,000

Staiidard Commercial Expense. It is customary to

allow for commercial expense as a given percentage of

annual sales. Table 10 represents an analj'sis of com-

mercial expenses at various volumes.

TABLE 10. ANALYSIS OF CO.MMEUCIAL EXPENSES AT VARIOUS
VOLUMES

Iteu
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price eqiiivalent would be 125 per cent of .$1,000 or

$1,250, which figure represents the selling i^rice (net

to company) in conformity with the iase price.

If the average discount to dealers is 20 per cent, the

retail list price in conformity with the hase price would

, $1,250 ^
be

^ogQ-= $1,562.50.

The retail list price in conformity with hase price

, , . , J 125 percent ^n-c^rmay also be stated as ^-— , or 156.25 per cent,
0.80

of factory cost (156.25 per cent of $1,000) or $1,562.50.

Non-Controllable Expenses at Different Volumes of
Production. Since manufacturing expenses and com-
mercial expenses do not increase or decrease in direct

proportion to changes in volume of business, estimates
of profits at varying volumes of business must take
into account the degree of variability or controllability

of these expenses, in order that the percentage of net
profit to sales may be calculated. Similarly, that por-
tion of the investment referred to as "Fixed Invest-
ment" (Real Estate, Plants, and Equipment, etc.) is

constant regardless of the volume of business trans-
acted, and influences the percentage earned on capital
employed. Table 13 illustrates the non-controllability
of manufacturing expenses and commercial expenses.

TABLE 13. NON-CONTROLLABILITY OF MANUFACTURING
EXPENSES AND COMMERCIAL EXPENSES

Item
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TABLE 15. PROFITS. CAPITAL EMPLOYED. AND RETURN ON CAPITAL

(At Four Different Volumes of Business)

Itzu
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less comprehensive financial policies are necessary in

business organizations which employ large amounts of

capital. The pronouncement of a basic pricing policy,

in terms of the economic return attainable, should be

understandable as a policy, and should not be misap-

plied as a dictation of specific price. In other words,

the impracticability of frequent adjustment of prices

must be recognized, necessitating the maintenance of

prices which at times may be above, and at other times

below the base price equivalent . With due allowance

for deviations of this nature, the method of price

analysis afiiords a means not only of interpreting actual

or proposed prices in relation to the established policy,

but at the same time affords a practical demonstration

as to whether the policy itself is sound. If the pre-

vailing price of product is found to be at variance with

the base price equivalent, other than to the extent due

to temporary causes, it must follow that prices should

be adjusted; or else, in the event of conditions being

such that prices cannot be brought into line with the

base price equivalent, the conclusion is necessarily

drawn that the terms of the expressed policy must be

modified.

It becomes apparent, therefore, that the analysis of

price in accordance with the method outlined is closely

interwoven with the matter of financial control, since

the expression of price policy, in terms of rate of return

attainable on capital employed, is the most significant

factor bearing upon the question of availability of

capital for purposes of operation.

Waste Reclamation in a Food Products Industry

SINCE the subject of eliminating waste in industry

has been receiving the attention of practical men
some very important developments have been made
along this line in many branches of manufacturing. In

industries where competition was keen and selling prices,

therefore, had to be low, the reclamation of waste prod-

ucts has meant the assurance of an ample profit, where
before the margin was small.

In most cases, the new equipment developed has had
to be simple in construction and easy to run, in order

that its installation, maintenance, and operation might
involve no costs that would wipe out the returns in

])rospect from the sale of by-products. In addition, it

must be thoroughly practical and particularly suitable

for the purpose in view.

A device has been developed on the Pacific coast, that

meets these requirements for the canning industry,

which have grown to large proportions in this section

of the country.

A long-felt want in the modern green fruit cannery
has been an apparatus that will clean the syrup solu-

tions before they are sent to the syruping machines,

and that will, in addition, enable the canner thoroughly

to reclaim and clean the syrups that are lost at these

machines. A large quantity of sugar syrup was spilled

in the process of filling and closing the cans. The
prol)lem was to catch this syrup and put it through a

simple clarifying system, which would be practical,

and would not only pay for itself in a short time but

also maintain a high quality of product.

In order to recover the values from the waste syrup,

the sealing and syruping machines were equipped with
catch pans. The syrup was then piped to a treating

tank installed in the syrup room, and containing the

necessary stirring and heating equipment. See Fig. 1.

To this dirty syrup a specified amount of specially

prepared filter medium is added, and when the syruji

is properly treated, it is pumped through a filter

press and into the regular syrup lines, or to the special

storage tank contained in the apparatus.
At a San Jose cannery, one line (most canneries have

10 or more lines) consisting of a syruper and closing
machine, showed a waste of 50 gals, of 40 deg. syrup
per day, which is now reclaimed by the new process.
The process when in operation works very simply.

The attention of one Index Number

man, usually the sugar- 658.6571 Utilization of Waste
room foreman, for part

of an hour each day, is

sufficient to handle the waste syrup. The equipment

removes all dirt, oil, and foreign matter, treating 200

gals, of syrup per hr. The clarified syrup is guaranteed

to conform to all pure food requirements.

In the case of new syrup, the process is much simpler.

The same apparatus which is installed in the syrup
room is connected with the cannery syrup-mixing tank.

A return pipe from the machine is placed so that

different degrees of syrups can be returned to their

respective tanks. The equipment removes all sus-

pended matter, and handles 1000 gals, per hr.

Fiu. 1 Apparatus for Rf.ci,aimino and Cleaning Used
Sugar Solutions



Factors AfFecting Wages and Otlier Shares in

the Product of Industry

III—Economic Problems of Industrial Oro^anization

By FREDERICK C. ]MILLS

Associate Professor of Business Statistics, Columbia University

COUNTLESS industrial disputes center about

the question of wages. To the worker it is the

central problem of existence. To the employer

it is the question which affects his business so vitally

that unless it can be satisfactorily settled his enterprise

cannot endure. The stimulus to the development of

labor organizations and employers' organizations has

been given by the problem of wages. It is a problem

which lies at the heart of much of the economic unrest

of the day.

The Wage Problem a Phase of the Problem of

Distribution

Many efforts have been made to develop a scientific

method of wage determination, a method which shall

be rigorously exact and unaffected by human judg-

ment, but no such method has been perfected. The
central weakness in such efforts is that they attempt

to isolate the question of wages, to consider it apart

from the larger question of the division of the product

of industry, and to ignore the major economic factors

which enter into this division. The elements in this

problem have been suggested in an earlier article.^

There are four co-operating factors in production, and
the product of the industries of a country represents

the joint effort of labor and business enterprise using

capital to exploit natural resources. The joint product,

in terms of wheat, coal, potatoes, beefsteak, etc., is

divided into four parts, which we call wages, profits,

interest, and rent. Use is made of the price system in

effecting this division, but fundamentally it is a divi-

sion of material products which satisfy human wants.

Since it is a sharing process, the adequacy or the fair-

ness of one part cannot be determined apart from the

size of the other shares. When one is faced with the

problem of dividing a pie some principle of division

must enter, a principle which takes account of the

relative size of each of the shares. The recipient of

any one piece will naturally cast eyes upon the other

pieces, and will judge of the adequacy of his own
share only in its relation to the other shares. None of

the proponent-s of the so-called scientific wage systems
(excluding certain profit-sharing enterprises) has at-

tacked the wage problem as one wliich must be viewed
relatively. Those who have tried to adjust wages by
compulsorj' arbitration have found that what consti-

tutes a fair irarjc cannot be determined unless one is

prepared to decide what constitutes fair profits, fair

Index Number

338 Production

331.2 Wages

> Sec Manaoemekt and Administration-, February 1924,
p. 215.

interest, and fair rent.

Thus the problem of

wages is merely a phase

of the problem of distri-

bution, the term used to designate the process of divid-

ing the joint products into the shares enumerated.

(This meaning of distribution is not to be confused

with that current usage in which it is synonj-mous with

marketing.)

Before discussing the factors which enter into the

problem of distribution certain considerations of para-

mount importance in connection with this problem
.should be noted. We may conceive of many different

principles upon which the joint product of industry

might be divided—principles based upon conditions

varying all the way from chattel slavery to com-

munism—but unless three primary requirements

are met the economic system and the culture dependent
upon it are doomed. They may flourish temporarily

but, unless these conditions be fulfilled, they cannot
survive under modem conditions.

First and most important is the welfare of labor.

Material comforts in the way of food, clothing, and
shelter, together with educational opportunities for the

great mass of workers of a nation, constitute a prior

lien upon the product of industry. An efficient and
enduring economic system is impossible unless these

claims be met. A civilization based upon a denial of

these things cannot endure, for its material foundation
will fail.

Another Fundamental Requirement

A second fundamental requirement is that the

product of industry be so disposed and labor so directed

that the capital equipment—the tools, machines, rail-

roads, factories, surplus food supplies—be fully main-
tained, and increa.scd and improved as population needs
and tlie marcli of invention warrant. It needs no argu-
ment to demonstrate that modem populations cannot
survive unless the material equipment of industry be
kept up. In order that this be done it is e-s.scntial that

a certain proportion of the labor of society be devoted
to the production of this equipment. This necessitates

the production of a surplus of consumable goods which
may be used to support workers engaged in the manxi-
facture of capital equipment. Using the counters with
which men calculate under the price system, this means
that part of the money income of the mass of income
recipients nust be saved and invested. The process of

investment is one by which control of the goods which

423
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this surplus money income represents is handed over

to the borrower—the railroad, steel mill, or textile

factory. The goods are then used by this borrower to

support labor employed in replacing or adding to its

material equipment, its capital in the true sense of that

word. The principle upon which the process of dis-

tribution is based must be one which permits and

encourages the saving which eventuates as capital

equipment.

Economic Productivity

The third requirement is that the division of the

product of industry be performed in such a way that

the productivity of the economic system is not im-

paired. This involves the two considerations first men-

tioned, but includes other factors which need not be

detailed here. If a nation's economic product is so

apportioned that incentive to labor and to leadership

is lacking, that initiative is lost, or that the productive

efficiency of the system is adversely affected in any

other way, the process of division is based upon faulty

principles. Industrial productivity is by no means the

sole requirement of our economic system, nor the most

important, when human values are in question, but

the attainment of other ends and the satisfaction of

other requirements are conditioned by the degree of

productive efficiency attained.

With these considerations in mind, the factors which

affect the remuneration of labor and of the other agents

of production may be briefly outlined. These factors

are of two general types—those which affect the amount
to be divided and those which affect the process of

division itself. The first class includes all factors

which affect the total volume of production, for the

real rewards of labor, in terms of material goods, de-

pend in the last analysis upon the amount of con-

sumable wealth produced. The Patagonian and Eskimo
live upon lower economic planes than the average Amer-
ican primarily because of differences in the volume
of goods produced, not because of differences in social

structure, legal system, or method of dividing the prod-

uct. The well-being of the mass of a nation's citizens

depends, of course, upon the way in which the national

product is divided, but it depends more immediately

upon the total volume of goods available for division.

Influence of Production on Wages

The factors which influence the volume of production

have been outlined in an earlier article." Therein the

dependence of production upon the efficient use of nat-

ural resources, upon the character and training of the

population, upon adequate capital equipment and upon
efficient industrial leadership was pointed out. It may
appear that these factors have but a remote and un-
certain bearing upon the central problem now under
consideration, that of wages, in relation to the other

shares in distribution. Yet the factors named are of

major and immediate importance, neglected though they
often are in the discussion of wages. For these de-

termine the size of the pie to be divided—the number

2 See Management and Administration for Febru-ary 1924,
p. 215.

of bushels of wheat, potatoes, and corn, tons of coal

and pounds of beef, yards of cloth and gallons of gaso-

line wliich make up the annual real income of an

economic group.

Bearing in mind the importance of those factors

which affect the size of the total product which is to

be divided, the forces which affect the process of divi-

sion itself may be briefly considered. Many general

theories purporting to explain the process of distribu-

tion have been advanced, but it may be questioned

whether any one general explanation is of universal

validity. The process by which the material goods

produced by society are divided among all who have

co-operated directly or indirectly in their production

is a highly involved one, complicated by the fact that

the return any one individual receives may consist

of several different shares (as a farmer may in his own
person receive wages, interest, profits, and rent), and
doubly complicated by the fact that it is carried on

behind the screen of prices, behind monetary returns.

While no one theory may describe the process, an ex-

planation of certain of the forces at work may at least

clarify the problem.

The Role of Business Enterprise in Distribution

It is the business leadei', the organizing factor in

production, through whose hands the actual process

of distribution takes place. When the division of func-

tion in production is simple and perfectly clear-cut we
have the organizer renting land, borrowing capital

(strictly, he borrows the money which gives command
over capital goods), hiring manual labor, a clerical

force and his executive officers, paying these various

agencies out of his proceeds and keeping the balance

for himself. To the landowner he pays rent, for the

use of capital he pays interest, for the services of labor

wages (including salaries) while his own share con-

stitutes profits. (If the enterpriser is not an individual

but a corporation, the profits, when apportioned, appear

as dividends.) The question. What determines the rela-

tive sizes of these shares? is equivalent to. What deter-

mines how much the enterpriser shall pay these various

agents and how much he shall keep for himself?

To the business man himself this is merely a problem

in buying and selling. He pays for the use of land

an amount fixed by the competition of the market, with

regard to the quality and location of the given site. He
borrows capital at the market rate of interest, and
Hires labor at prevailing wage rates. He may shade the

market rates a little by astute bargaining, but essen-

tially the market guides him. Any explanation, there-

fore, must go back of the market to the forces deter-

mining tlie market rates for these various agents. A
fletailed account of the forces at work in a given case

is not possible here, even if knowledge of all such de-

tails were to be had. The present discussion must be

confined to the factors which are peculiar and unique

in affecting the pla.v of competition in the case of each

agent.

The amount secured by the owner of any particular

piece of land depends upon the relative advantage for

a given purpose, which the utilization of that property

conveys. In the case of land it is a differential advan-
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tage for whieh a price is paid, an advantage which one

site possesses over others. This difterential advantage

may be due to a favorable location, as in the ease of

a retail tradinpr site, fertility, in the case of agricultural

land, or richness, in the case of a mine. It is because

a given amount of labor will produce more on one

site than on othei-s that rent will be paid for its use. It

follows that rents shade off, as the degree of advan-

tage diininishcs, until "no rent'' land is reached, land

for the use of which nothing will be i)aid. Rent, then,

represents a share in distribution paid for the use of

property in tiie form of natural resources, and its

amount, in the case of a given site, depends upon the

relative advantage resulting from the use of that site.

Through competition the amount actually received for

its use tends to approach the full value of this differ-

ential advantage, though the money rental may fre-

quently be less than the full ccoiwmic rent which might

be exacted. As population increases and the available

land is more fully occupied, rents rise, and the no-

rent limit is pushed farther and farther out.

The Rate of Interest

Interest, like rent, represents a payment for the

use of property, but in this case the property is that

which has been produced by man. The actual rate

of interest prevailing at a given time is determined

by the play of competition between borrowers and

lenders of capital, the bids of the former being in-

fluenced by the amount they can gain from the use of

additional increments of capital for specific purposes.

As the productivity of capital thus lies back of the

demand for it, so the fact that the accumulation of

capital involves abstinence, at least for some savers,

limits the amount accumulated. This limitation is

obviously an important factor, from the side of supply,

in determining the market rate of interest. New in-

ventions, increasing the productivity of capital, tend to

raise the rate of interest, while the constant accumula-

tion of new capital tends to lower it. The net result

has been a steady but slow decline in the interest rate,

a decline which was interrupted by the great destruc-

tion of capital during the world war.

Non-Competing Groups in Relation to Wages

The share of labor in the total annual production

of economic goods is determined by general mar-
ket forces similar to those described above, but

here again a number of conditions affecting only this

particular problem are met with. A distinct and pe-

culiar characteristic of labor is found in the existence

of non-competing groups. The capital which is avail-

able for investment, which is represented by funds in

liquid form, may be looked upon as homogeneous. The
investor may buy a railroad bond or a steel bond,

may lend to a telephone companj- or textile mill. All

are competing for his funds, and in the market a

uniform rate will be fixed for investments of the same
general strength. Not so in the labor market. Rank
elerks do not compete with bricklayers, bookkeepers

with carpenters, engineers with coal heavers. The
forces of competition play in determining wage rates.

but they play within circumscribed regions, determin-

ing many rates, not one common rate with minor varia-

tions. The peculiarities of the labor market cannot be

understood without a recognition of the existence of

these more or less distinct compartments.

No final classification of these non-competing groups

is possible, for no clear-cut and definite lines of cleavage

may be drawn. The following division, representing

very real lines of economic difference, has been sug-

gested. Smaller groups might be set up within each

class, if minor wage differences were of interest. The
five fundamental groups, set off from each other by

differences of education and training, other environ-

mental differences and, to some extent, by differences

of inborn gifts, are the following:

1. Unskilled manual laborers.

2. Semiskilled manual workers.

3. Skilled manual workers.

4. Clerical workers.

5. Salaried business managers.

The list is not designed to include independent pro-

fessional men, nor independent business organizers who
draw their main reward from profits.

Within each of these groups wages, in the broad
meaning of that term, tend to a 'rough equality. In
certain of the higher groups there may be very marked
differences but these do not destroy the significance of

the general classification. Differences within a group
tend to disappear as superior rewards attract men
from other occupations in the same class, or change the

direction in which rising generations are lead. The
adjustment is slow, and never perfect, but it is much
more marked within each group than between groups.

The differences between groups tend to be fixed and
constant, though particular individuals may cross the

economic boundaries between groups.

The Determination of Wages

The immediate problem is : What determines the

wage received by an individual within any one of these

groups? The answer in general terms is as follows:

The common wage within any group is fixed by the play

of competition between two limits. The lower limit is

set by the standard of living, a standard which may
correspond with that of bare physical subsistence for

certain groups at certain times. If wages fall below
this limit men and women will not marrj', the group
will not be perpetuated, and obviously the wage level

will not be a permanent one. The standard which is

accepted as permitting marriage and the raising of a

family is, of course, much higher for some groups than

for others. The lower limit, then, is set by what the

workers in a given group will accept, and which will

permit the perpetuation of the group. The upper
limit is determined by the degree of indispensability

of labor in a given group, to use an awlovard but
suggestive term.

If the services of an individual in any group are

relatively indispensable, because of high productive

capacity, limited number of equally capable workers,

or intensity of demand for the given product, that
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individual, in common with all the other members

of the given group of equal capacity, is in a position

to demand a high wage. He may demand as much as

the employer would lose if a single individual in that

group were to leave. If a wage were to exceed this

amount an employer would reduce his working force

and the resulting competition of labor would reduce

wages. But he will not pay up to this limit, the limit

fixed by the full contribution of a single laborer in

his force, unless forced to. The actual rate of wages

is fixed between these two limits by the relative bar-

gaining power of employer and employees. Bargain-

ing power is affected by such a multiplicity of factors

—business conditions, amount of unemployment, de-

gree of organization of workers and employers, etc.

—

that no discussion of this subject can be attempted.

The Rent Element in Wages

In the preceding discussion equality of ability within

each group has been assumed, for the purpose of sim-

plifying the argument. Such an assumption is not

erroneous, in so far as the determination of a basic

wage rate for each group is concerned. In practice,

however, there are many variations from the basic

group, variations due to individual differences. These

differences are quite analogous to those differences be-

tween plots of land which gave rise to rent, and hence

there exists what is called a "rent element" in wages.

The men of exceptional ability will command a return

above the standard, just as a particularly favorable

site will yield an exceptional return. Such differences

of ability, however, do not by themselves explain how

wages are determined ; the effects of .such differences are

merely superimposed upon the effects of the forces de-

scribed above which determine the basic rate of wages

in a given group.

This account of the factors affecting wages neces-

sarily lacks the definite and exact appearance which

the so-called "scientific" wage systems possess, but

in that respect is truer to life than they. There is no

one theoretically just and correct wage. "What we
actually have under the present system is a struggle

for the product of industry. The share each factor

gets depends upon its strategic position, in a bargain-

ing sense, and its reward varies eonsequentl.v from time

to time and from place to place as the conditions

affecting this .strategic power vary. This is notably

true in the case of labor. In the determination of wages,

however, this struggle is conditioned by the existence

of fairly definite upper and lower limits to the fluc-

tuations of wages.

Competitive and Monopoly Profits

The factors determining the amounts which the busi-

ness organizer must pay for the services of the other

agents of production have been briefly described. These
payments having been made, the remainder, if there is

any, constitutes profits. Profits are thus a residual

share and may be expected to vary much more widely
than the other shares. Under very favorable condi-
tions they may be exceptionally large, and they may
fall below zero when the conditions are adverse. The

factors aft'ecting profits are numerous—the degree of

risk undertaken, exceptional individual efficiency,

monopolistic advantages, or temporarily favorable con-

ditions which may be due to any one of a number of

causes.

The distinction between profits which rest upon per-

manent or .semi-permanent conditions of a monopolistic

nature, such as the control of a secret process or of a

patent, and those which arise from advantages which

are only of a temporary nature is an important one.

The latter are termed competitive -profits, and their

characteristic feature is a tendency to disappear under

the pressure of competition. If ever a thoroughly

static economic condition were attained there would

be no profits of this type. Business managers would

secure a reward for their labor only, and nothing in

addition. But in a system characterized by constant

change—new inventions, new industrial processes, new
business methods—opportunities for competitive profits

are always open. Such profits possess a Protean elusive-

ness ; they are ever tending to disappear, but ever pres-

ent in new forms. Profits derived from monopolistic

advantages, on the other hand, are not subject to the

encroachments of competition. As long as the advan-

tage remains the profits ai'e certain.

Conclusion

The aim of this discussion has been to present the

general background of the problem of distribution, to

describe briefly the nature of the forces which affect

the division of the product of industry, and to indi-

cate the importance of certain basic requirements. The

nature of the wage problem can only be understood

when these general factors and forces are borne in

mind. It has been emphasized that the absolute size

of any one share in the division of the pie depends

upon the size of the original product as well as upon

the size of each of the other shares. If one share grows

at the expense of others to the point where future pies

are reduced in size the gain may be purely illusory, and

this fact must be recognized in the process of division.

The welfare of labor must be a dominant considera-

tion in this partition of the product of industry, but

due regard to this welfare compels attention to the

maintenance of the capital equipment of society and

to the preservation of conditions which will insure the

full productivity of the economic system.

(To he continued in the May issue.)

THIS is the third article of a series on the "Economic

Problems of Industrial Organization". Previous

in.stalments have dealt with "The Factors of Produc-

tion." and "The Industrial System and the Price Sys-

tem". The fourtli and final section, to appear in the

May number, will discuss the foreign trade of the

United States in relation to domestic economic prob-

lems. Each article has presented pertinent factors en-

tering into important phases of industry, with the

object of explaining, in a practical way, how the fun-

damentals of economies can be applied to the basic

policies of business operation.

—

The Editors.



Organization oftheAccounting Division

A Co-ordinated System of Planning, Routing, Cost Accounting

By FREDERICK A. WALDROX
Consulting Engineer

IX
developing a co-ordinated system of control let

us assume we now have an organization which,

in so far as the physical production of an article

is concerned, is complete. It very soon develops, how-
ever, that certain information is required as to how
much this product is costing, which naturally requires

information as to where and how efficiently money for

this work is spent.

So we find that in order to know "where we are

at" financially, records of costs and disbursement of

money are necessarj*. In order to obtain this, the

accounting division comes into existence and has full

control of the classification of all receipts, expendi-

tures, and charges incident to the operating of all

divisions. An outline of the organization of such a

division is shown in Fig. 26. An accounting method
which gives accurate results must be simple and direct

with as few clerical transferences of original data or

figures as possible. It should also fit in and become
part of the production control in order that the greatest

economy can be attained. The object of the method
presented in these articles ' is first to symbolize the

aecounting method to give the most direct information
with the minimum of clerical labor. This, is accom-
plished by the use of the following forms: Time
tickets, pay-roll, analysis sheet, requisition on stores,

worked materials requisition. The.se will be taken up
in the order named to show their relative places in the

system.

The time ticket, Fig. 27, absolutely controls classi-

Index Number

658.5:657 Shop accounring

fication, amount paid,

and work done, to-

gether with the time a

machine is operated

upon the work. The items and their arrangement on

the card are shown in the accompanying illustra-

tion.

This original information is segregated in eight

different ways, according to the use to which it is to

be put, as follows:

1. For posting the route card.

2. ilaldng up pay-roll.

3. Average hourly earnings.

4. Average pieee-i-ate earnings.

5. Machine hours.

6. Lot costs.

7. Part or group costs.

8. Total costs.

' Sec Management and Administr.ition,
January 1924, p. 39; Februaiy 1924, p. 17S;
Mnroh 1924, p. 29i), for previous artii'les ile-

scribing the principles of this system.

TREASURER OR COMPTROLLER
1

WORKS MANAGER

This operation is done by means of assorting trays

which can be utilized for divisions, groups, sections,

parts, or operations. See Fig. 28.

Pay-roll

Tlie pay-roll is made up on a general form similar

to Fig. 29. It contains division disbursement by .symbol

or order numbers, all of which are ultimately trans-

ferred to the analysis sheet. The pay-roll is made up
directly from the time tickets, the

process of which is shown by the items

ACCOUNTING DIVISION

listed in Fig. 27.

In order that a Ledger account may

Overhead
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Time Study and Standardization
III—Profitable Methods for the Small Factory*

By GEOFFREY C. BROWN
Chief Engineer, Jacques Kahn, Inc.

IS exactly tlie degree that industrial operations may
be referred to an established set of models or

standards, so are they susceptible to wise direc-

Uuu, and without such standards there can be little

direction. Industrial concerns, large and small alike,

should therefore be in possession of standards for all

their work—operating and output standards, standards

of quality of product, merchandizing and wage stand-

ards, and standards of ethics and discipline. Inasmuch
as these standards must provide all of the guidance

for present and future planning, it is highly desirable

that they be made as comprehensive as possible, and
that they be clearly recorded for constant and con-

venient references.

Much past industrial strife is traceable either

directly or indirectly to the absence of an intelligent,

prevailing relationship between output and wages, and
to the lack of any sort of" an established standard con-

trolling either. But many changes have taken place

since the epoch of the first half of the nineteenth cen-

tury. Two of these stand out with special prom-
inence as featuring the transformed industrial atti-

tude of today.

First, there has been a gradual relinquishment of

the economic doctrine of "laissez-faire"—that com-
placent tenet, which accepted industrial oppression as

a necessary and unavoidable by-product of the com-
petitive system. The second, an evolutionary change
of first importance in the scope of these articles, lies

in the application of the scientific or engineering

method to the management problems of industry.

Abandonment of the laissez-faire attitude is manifest
in a more or less general recognition throughout indus-

try that the responsibility of management does not end
with the payment of a stipulated wage in return for

service rendered, but that it must include, also, measures
for the safety and welfare of all the workers, together

with a reasonable participation in the prosperity of the

enterprise for all those who, b.v loyalty and efficient

work, have contributed to its success. The application
of engineering methods to industrial management aims
at the acquisition, by scientific investigation, of accu-

rate knowledge as to how industrial operations may
be most efficiently and economically performed ; the
a.s.sembly of this information in the form of written
standards; the utilization of these standards as an
efficient basis for conducting all present and future
operations, including the payment of wages; and the
frequent revision of existing standards, whenever a
new development renders such a revision desirable.

* Precpdinc articles have appeared in M.\>jaoement and
Administration, February 1924, p. 161; March 1924, p. 305.

Index Number
658.5421 Time study

658.516 Standardization

658.16 Organization

The practice of estab-

lishing, ity means of stop-

watch observation and
subsequent time anal-

ysis, proper output standards for manufacturing oper-

ations, is applicable where the output of individuals or

groups may be conveniently measured with relation to

time. The latter characteristic necessarily excludes cer-

tain functions and certain classes of work. It is ex-

tremely difficult, for instance, to measure management
and '"managerial" output, although some progress has

recently been made in this direction. The preponder-

ance of manufacturing operations, however, may be

readily analyzed in relation to time, and in the stand-

ardization of this class, time study, when properly

utilized, proves an invaluable aid to management.
The specific ends accomplished by time study within

its field, may be listed somewhat as follows:

1. To reveal inefficiencies in the performance of oper-

ations.

2. To establish and standardize conditions favorable

to efficient operation.

3. To establish standard unit times for the perform-
ance of work.

4. To establish standard output figures.

5. To establish a basis for the determination of stand-

ard operation costs.

6. To provide a basis for standard piece-work or bonus
rates.

An examination of this list shows the words "stand-
ard" or "standardize" occurring in every item but
the first, which is of a preliminary character to those

that follow. The general purpose of time study may
therefore be simply conveyed by defining it as "An
in.ttrumetit for use in entahlishing, recording, and main-
taining efficient, standard practice."

Time Study in the Small Factory

The application of time study in the small factory

is considerably facilitated by the mutual understand-

ing that either exists, or may be readily established,

between its management and working force. Here the

works manager or superintendent is personally ac-

quainted with most of the workmen. lie is on familiar

terms with the older hands, and as he pa.sses through
the shop, frequently pauses to extend a friendly greet-

ing or to discuss important details of the work with

them. This gives the workman an inner knowledge of

the concern's affairs, and produces an atmosphere of

431
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domesticity that has no parallel in the large organiza-

tion. The inauguration of time study, if it is an innova-

tion, at once arouses lively curiosity throughout the

small plant, and the workmen are not satisfied until they

thoroughly comprehend its general purpose. If the man-

agement meets this inquiry in a spirit of frankness, lay-

ing tactful emphasis on the fact that any increase in

productive efficiency will conduce mutually to the

greater prosperity of both the concern and the work-

men, there will be little difficulty in securing the sym-

pathy and co-operation of the latter, without which time

study must perforce be conducted at a serious disad-

vantage.

This spirit of frankness and open dealing is now
accepted as an essential characteristic of successful

management, and attempts at secretiveness in the obser-

vation of workmen have no place in modern methods.^

As R. W. Darnell aptly states it: ".
. . the day of

gumshoe time-study is past". The greatest measure

of success M'ill be obtained by a tactful enlightenment

of operatives, not only as to the purpose of the time

study, but also as to its manner of procedure.

It is important that these features be emphasized

in a consideration of the small factory, on account of

the rapidity with which its working force reacts to

characteristics of managerial policy. It may be truly

said that in a small plant the beneficial results of a wise

policy appear overnight, and the ill effects of a mis-

taken one, manifest themselves with similar speed.

Time-Study Procedure

The initial step in time-study procedure consists of

the selection of some one who, by training and experi-

ence, is fitted to go into the factory and record intelli-

gent time analyses on manufacturing operations. In
an earlier article, the specific duties pertaining to this

function were set forth about as follows -^

The time-study man records stop-wateh observations on
manufacturing operations, clieeks up [and, if necessaiy, cor-

rects] speeds and feeds of mechanical equipment, compiles

standard output figures, computes piece-work and bonus
rates, assigns tasks, and develops standard practice instruc-

tion cards.

In the small plant where planning functions are

necessarily distributed over a limited staff, it will some-
times be found advisable to include as an additional

requisite, the preparation of whatever drawings and
blue-prints are necessary to manufacture. A good
time-study observer is therefore one possessed of a high
school education, or its equivalent, supplemented by a

course in mechanical drawing. He should have an ex-

tensive experience, and be able, if necessary, to operate
any machine in the faetorv, as occasions will doubtless

arise when he must demonstrate the reasonableness of

an assigned task, for the benefit of incredulous work-
men. In addition to these qualifications, a time-study
observer should possess an even temper, a fund of

patience, and the gift of diplomacy in his dealings with
foremen and workmen.
We will assume that an observer possessing these

qualifications has been .selected, and that he enters

1 Management and Administration, October 1923, p. 460.
2 Management and Administration, March 1923, page 306.

for the first time a factory department in which no

time studies have been previously conducted, and in

which the operations are divided between machines and
work benches. His appearance is not a surprise, as

the foreman has been informed in advance that the

management proposes conducting such an investiga-

tion, and that full co-operation from the workmen and

from himself is expected. It is a wise course for the

time-study man to begin by tactfully seeking specific

suggestions from the foreman as to how the work of

the department may be facilitated. This usually has

the twofold effect of awakening the foreman's interest,

and of uncovering inefficiencies of a general character

that may hitherto have been neglected, or escaped the

attention of the management.
As a preliminary to the time study, the observer

must consider conditions of an external character,

which, in varying degree, influence the operation. If

the latter is performed on a machine, he must deter-

mine whether the machine is located so as to secure

efficient routing of material from and to other opera-

tions. He must quickly establish whether, all things

considered, the machine is of the best type for that

particular operation ; whether it is running at an

efficient rate of speed; and whether the tool is feeding

correctly and is of proper design. If the operation is

performed at a work-bench, he must decide whether

the bench is suitably designed. Work-benches may
be unnecessarily large, or uncomfortably small. He
must then establish an efficient layout for all the

benches so as to secure adequate working space, ample
aislcways, and straight-line routing for materials with-

out retrogression. He should also consider the ques-

tion of illumination, and form an opinion as to whether

the operations are adequately served by windows and
artificial lighting media.

Wlien these preliminary features have been pro-

vided for, the observer can proceed with the actual

time study. The details of procedure at this stage have

been so frequently and excellently discussed in many
publications during recent years, that it seems almost

a waste of time and space to again reproduce them.

Brief mention will, however, be made of the more im-

portant steps, after which we may pass to certain

applications of time study which possess, to some ex-

tent, the virtue of newness.

There are two recognized methods of timing the

performance of an operation. The first of these is

known as the simple or overall time xlxuhi, and it con-

sists of starting a stop-watch at the beginning of an

operation, stopping it at the end of the operation, and
recording the elapsed time thus obtained. This method
is perfunctory in the extreme, it is in no sense a time

sturhf, and merits only the dubious comment that it is

somewhat better than nothing at all. The second

method, known as the iinit time study, is more scientific

in character and involves an analysis of the operation

into its con.stituent elements or suboperations. These

elements aro, noted on an observation shoot in their

cyclical order of occurronco. and an actual stop-wateh

observation of the operation is then taken, the accurate

time spent in the performance of each of the elements

being recorded. A workman, thoroughly skilled, but

of average speed, should be .selected for observation.
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as the object of the study is to obtain a fair averaj.'c

time mcasureinent of the operation. .Subsequent com-

putation, also, will be much facilitated by the use of

a stop-wateh with a dial frraduatcd dceiiiially into

minutes, tenths, and imndrcdtlis. and llii' n'coniinfr of

time values in this way, rather than in minutes and

seconds.

When the time analysis has been thus obtained, it is

carefully serutinized. and unnecessary elements dis-

cardeii. Tiie operation is then synthesized or recon-

structeil, and when an adequate fatifrue allowance,

usually in the form of a i)ercentao;e, has been added,

it can be rejjarded as a standard task with an estab-

lished time equivalent.

i-lerieal functions, and all work havinir to do with

upkeejj of the factory, such as plant maintenance, jan-

itor service, and porterage, necessarily fall into this

class. As inspection operations inust be somehow
classified, they will, in this arti<'le, be treated as non-

l)roduetive in character.

While considerable progress has been made in the

api)lication of time study to the standardization of pro-

ductive ojx'rations, those that lie in the non-|)roductive

class have not received the .same attention. It is a

matter of experience with the writer, however, that a

considerable .savinpr can be effected by extendinpr time

study and the standardization principle to many forms

of non-productive work.

Task-Setting and the Instruction Card

Some expedient must now be found which will in-

spire the workman with a constant di'sirc to perform

the newly organized task in the standard way and time.

This end will, very obviously, not be accomplished

by giving him a verbal instruction and leaving him
to his own devices, lie must be sy.stematically trained

in the details of the task, and impelled to its mastery

by means of an incentive in the form of a bonus rate,

so calculated that it will give him a substantial in-

crea.se over his custcmiary houi'ly earnings, if he faith-

fully and successfully works along the lines indicated.

The simplest and most satisfactory way of training

him consists of assembling the details of the task very

minutely on an instruction card or sheet, and giving

a copy of this to the doi)artment foreman, who then

assumes the responsibility for training his workmen
along the jircscribed lines. In executing this respon-

sibility, he must have the full support of the i>lanning

staff, who will be jirepared at all times to explain any
doubtful detail, and will, in a geiu'ral way, extend to

him every po.ssible form of co-operation ami assistance.

The time-study observer mu.st, if neccssaiy, prove to

the foreman ami workmen, the entire reasonableness

of the task that he has set. even to the point of going

into the shop ajid himself performing it.

Productive and Non-Productive Work

To facilitate the distribution of Hint proportion of

overhead expetise usually termed indirect or expense

labor, it hiis bec^n found advisable to range all the work
of a factor)' into either of two classes, known re-

spectively as "i)roductive" or "non-productive" work.

Productive opcfdtions may be generally defined as

tho.se which are directly engaged in turning out the

lU'oduct. This characteristic gives rise to the term

"l>roductive" or "direct labor," used to distinguish

that proportion of the labor engaged in the ]ierform-

ance of ])roductive or direct o]ierations. ]\Iost ma-
chining operations other than those devoted to repairs,

plant maintenance, or experimental work, and all oper-

ations in which component parts are assembled into

a finished in-oduct. fall into this classification.

!fon-})roduclirc work includes those oiterations which
are not directly concerned with maTHifacture of the

product, but which are indirectly necessary or inci-

dental thereto. All administrative,, sni>ervi.-<pry, and

The Standardization of Productive Operations

in l-'ig. 1(1 is reproduced an actual "Time-Study
Observation Sheet" showing in detail the time analysis

of a simjile operation familiar to all manufacturers

of electrical conductors. This operation consists of

brazing the ends of two wires during the process of

stranding an electric cable, and it is .selected as an
illustration because of its simplicity and also on account

of the frequency with which it occurs in all branches

of our extensive wire indu.str\'.

This figure merits a carefid .scrutiny. The foiTn as

represented was drawn up oidy after careful considera-

tion of all the factors, physical and p.sychological. that

influence a time-study investigation. It will be ob-

served that its most obvious feature is the title, "Tirae-

Stud.v Observation Sheet." extending in bold type

across the entire to]i of the sheet. This title proclaims

witii ]iremeditated frankness the ]iurpose of the form,

and it has been read without dil^culty by the writer,

when in the hands of an observer 30 ft. away. Its

second outstaiuling characteristic is that of simjilicity.

Each column is headed by a simple caption explaining

in a few terse words the purpose of the column, as

"Description of Operation," "Tj-pe of Machine,"
"Total Time," "Total Time Should Have Been," etc.

P.y silently advertising its purpose throughout many
factory departments this sheet has proved a powerful

factor in disarming susjiicious and antagonistic work-

men. It is a habit with the writer to suggest to a new
observer the wi.sdom of occasionally laying down his

observation board at some point convenient to the work-

men under ob.servation, and then leaving it for a few

minutes. lie will frequently find on his return, not

only the workman that he was observing, but also one

or two others studiously scanning the observation sheet.

He can then invite and answer questions bearing on

the time-study, and in this way familiarize the work-

men of the department and gradtmlly those of the

entire factory, with its jnirpose and details.

Turning to the details of the time analysis shown
in Fig. in we find that the operation consist.s of brazing

ends of wire during the stranding of electric cable

on a Torrington stranding machine: also that the brazes

are necessitated by breaks in single wires that occur

fre(piently during the stranding operation. AVe fur-

ther ascertain that the brazing operation is jicrformed

by the strander operator a.ssisted by his regular helper,

the stranding machine being sliut down until a satis-
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factory braze lias been made. The sheet informs us

that 14 such brazes were observed by the time-study

man, and that he analyzed the operation into the fol-

lowing four elements, thus recording 14 stop-watch

readings on each element

:

1. Cut ends of w'ire antl light gas.

2. Uraze ends of wire together.

3. Hmooth brazed surface with file and enierj- cloth.

4. Take up slack wire.

We finally learn that tlie average time per braze

during the observation was 3.67 min., and then when
the individual elements were .scrutinized and unneces-

.sary time discarded, a .standard time of 3.2 min. per

braze was readily established. This, together with a

listing of standard tools and brazing materials, com-

pletes the picture of a simple productive operation, the

performance of which may be regarded as having

passed through an effectual process of standardization.

The standardized details of the o]ieration must now
be assembled in the form of an instruction card, suit-

aW". for use \)y the foreman in training his workmen.

Time Study Observation Sheet
DEPT No 500 OPFRATION NO 4840-3 Date JUfi^ ^^3, 1915



Ai)ril, l!ll.'4 Manac;k.mj:.\t amj Auauxistuatiux i:^.-,

A windows ii(iss<'ss fciui' .')() X 2 in. panes, wliilc eaeli

style 15 lias ei;.'lit 2(i x '21 in. i)aiies. These windows

are cleaned on the inside only, and it niifrht be men-

tioned that in most manufacturing establishments this

practice will be found sufficient. In localities where

a considerabli' aninuiit of soft coal is burneil. antl the

alinos|ilien' is laden with sooty smoke, the outsides

of panes will prrhajjs require cleaning also. Next are

listed the necessary efpiiimient and materials, and then

the following elements or suboperations in their i)roper

order of occuiTcnee.

1. Carry ])ail of hot water from nearest faucet. One
I)ail for each five windows.

2. I'lace step ladder in i)osition before window.

13. Mount ladder, and placr pail, raii's. soap. etc.. on

shelf.

4. Starting at top panes, wasii thoroughly, using sand

to remove grease, if neces.sary.

5. Starting at to]) panes, dry thoroughly.

•\t the foot of the instruction card we find that the

standard time for cleaning one st\le A window has

Dale.yiaTinini/ Drpl. ,Vo. .iO-P

I\.STRlCTIOX CARD
Operatiox—nuAiiNT. E.NDs OF WiRE DuHrxo STRA.sDixa OK Electtic

Cable
DK8CRIPT10.N—Rrazes n«^.'cssitated by breaths in wire that occur fre-

quently fiurinfi stranding operation.

LoCATlo.N—Dept. No. 300 (Heavy wire stranding)

Equipment aj<d M.iteriai.s

1. Gas burner.
2. Wire cutters.
.S. Small file.

1. Emery cloth.

SfBoPEn\TioN.s (in cycle)

I. Cut ends of wire and li^ht Ea.<j

-. Hruie ends together
•t. Smooth bruaed surface with file and emery cloth.
4. Take up slack wire

Standard time,
(min.)
O.iJO

1.60
0.60
O.no

Standard tiine per braxe Rate j>er braze Rate to be di\ided between
3.23 min. 90.OH strander gang (one operator and

•

.

one helper) in proportion to
their regular hourly rates.

Sit/nrd.

Planning Dt-pl.

Approved.
SujKrintendrnt,

KiG. 11 SnowiNii TiiK I)et.\il.s of the Pkoductive Operation
IN Fni. 10 Keassembljuj as Instruction Cahd for Use in

Tr.\ixixo Workmen

been set at 10 min.. and for a style 15 window at 12 min..

which givi's a standartl output of (j style A's or ."> style

l>'s per hr. The rate i>er window is finally indicated.

Hy standardizing the window-cleaning operation in

this manner a considerable saving is etl'eeted in the

cost of the operation itself, while an additional economy
is found in the material rethiction of electric light

bills. A beneficial result of equal importance, how-
ever, is the improved ]isyehologieal efFect on a working
force of enhanced illniuination.

Other forms of .ianitor service lend themselves

readily to time analysis and standardization. Factor.v

floors can be dividetl into uniform units of area, and
bonus ))aid for the sweeping or ino|)pin<r of one or

nioi-c> of these units within a predetermined standanl
lime. Tji,. o]ieration of sweeping out and dustiiii.'

])rivate offices can be similarly analyzed and i)rofitably

placed on a bonus basis of so much per office.

Bench Inspection

The ob.jeetion that has always been urgeil to jdacin'/

insiicction oj)eratioiis on a bonus basis, is that under
the stimulus of an incentive, the inspector will speed

up to such an extent that the (piality of the inspection

W.\RDWEI,L HRAIOEKS (New Style)

Change Gears, Speed Ratios. Turns per ft. of cottons. Lays, and
.Stnnilard Outputs.

Speed or Braider Shait—400 R.P.M.

Change Gears
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left in the product as sold under day work than

under piecework.

These remarkable results found a striking parallel a

few years ago in the inspection department of a con-

cern engaged in the manufacture of roller bearings.

The inspection operations on rollers were repetitive in

character and were, in a similar way, performed by

girls seated at benches. The inspector, using contour

gages, checked each roller for length and diameter

after which she placed a number of these in a parallel

row on a fiat board and rolled them to and fro, pick-

ing out defectives as they appeared, and dropping

those free from defects into openings leading to bins

located beneath her bench.

A preliminary survey of this operation as originally

conducted, revealed the following conditions which

were regarded as inefficient:

1. The work was entirely unstandardized. No record

was kept of the daily ]ierformance of individual

inspectors, and no standard as to what constituted'

a day's work from them was in existence.

2. There was no intelligent way of checking the quality

of work performed by each inspector. Kollers

passing inspection were conveyed to a storeroom

situated on a floor beneath the inspection floor,

and lost their identity as far as the inspectors

were concerned. A re-inspection of the work of

nine average girls during the investigation, re-

vealed the fact that a percentage of defective work
as high as 13 per cent of the total inspected

rollers, was pa.ssing to the storeroom without the

knowledge of the department foreman, and with

no means of tracing it back to the inspector

respon.sible.

Roller inspection was conducted on the day work or

hourly ba.sis. Experiments conducted during the in-

vestigation demonstrated the fact that this work could

Plannivg D'pt. .Vo. SOO-X Date

INSTRUCTION CARD
Operation—Washing Factory Windows (Styles A f.nd B)

Description—Style A, panes 56 x 27_in.

—

i panes per window.
Style B, panes 26 x 27 in.—8 panes per window.

Win-imna washed on inaide only.
Location—Style A—On all factory Boors.

Style B—On sixth floor only.

EonpMENT AND MATERIALS

1. A 10-ft. step-ladder with folding shelf.

2. A pail of hot water.
3. Soft soap or "Hon Ami" cleanser.
4. A box of sand.
5. Flannel rags.

SuBOPERATIOXa

1. Carry pail of hot water from nearest faucet. One pail foreacb five windows.
2. Place step-ladder in position before window.
3. Mount ladder, and place pail. racs. soap, etc. on shelf.
4. Starting at top panes, wash thoroughly, using sand to remove grease, if

necessary.
.'». Starting at top panes, dry thoroughly.

Time per window Output per hr. Rate per window Male or female help
Style A—lOmin. 6 windows f0.067
Style B— 13 m!n. 5 windows 0.080

Signed Approred.
Ptanning Dept, Superintendent

be standardized and placed on a bonus basis with a

considerable inei-ease in production and a great rctluc-

tion in the percentage of defective work remaining in

the material passed by the inspector.

To correct these conditions the department was re-

organized along the following lines. Eighty-five per

cent of the girls were formed into a first line inspection,

while the remaining 15 per cent were constituted as a

second-line or overinspection to reinspect 15 per cent

of the work of the fii-st line. The inspectors were then

paid a bonus for the rollers inspected by them in excess

of predetermined output standard.s, and were penalized

for bad work found at the overinspection bench by

having a definite percentage, corresponding to a

definite percentage of bad work, deducted from their

earnings. The second-line inspectors remained on the

hourly basis, but were given a substantial wage in-

crease. The schedule of penalties was as follows:

Penalties for Bad Work

Perccntaffc of bad work
found by overinspection. Percentage to be dc-

I Per cent inclusive of loiv ducted from gross rarn-

fiffurc.) ings.

to 1 None
1 to 2 2

2 to 3 4

3 to 4 6

4 to 5 9

5 to 6 12

6 to 7 15

7 to 8 20

8 to 9 25

9 to 10 and over 30

Fio. 1,"! Instruction Card Showint, the As.se-vblf.d Det.ml.s
OF A Typical Non-Prodiictive Operation—the Cleaning of

Factory Windows

The ultimate results from this reorganization were

highly successful, and entirely consistent with those

obtained by Taylor in the bicycle ball instance de-

scribed earlier. The average hourly oiifputs of the girls

on the first inspection line, underivent increases of from
30 to 100 per cent, the percentage of ha<1 work passed

hij them was reduced 55 per cent, and the hourly earn-

ings of the girls increased from 25 to 50 per cent over

corresponding figures obtained on the day work basis.

In addition, the labor turnover, formerly liigh in this

department, was materially lessened, and the entire

department was brought under an adequate sy.stcm

of control, previouslj' lacking. These methods were
rapidly extended to other forms of bench inspection

and jiroved equally successful in all applications.

The principle of standardization may thus be profit-

ably applied to many types of non-i)roductive worlc

which have hitherto been neglected owing to an illii.sory

idea that these operations are not readily susceptible

to analysis and measurement. Every factory presents

its own jiroblem. calling for a manner of treatment

con.structively adapted to the exigencies of the specific

case.

The benefits reaped by the small factory through a

proper recognition and utilization of the standardiza-

tion principle are identical with those experienced in

a medium or a large organization.

(To be continued in the May i.isue.)



Profits from Better Equipment
Prompt Adoption of Improved MacliintT\' is Busiru'ss Assurance

By ^MLLIA^r R. BASSIST
Chairman of the Board, Miller, Franklin, Basset 4' Co.

There is no greater sale advan-

tage than a low price based upon a

low production cost. The concern

which is achieving lower costs leads

in volume of sales and profits.

The age of the industrial equip-

ment is a safe indicator of the

ability to achieve low costs. That

is, the concern which replaces its

equipment so soon as better is

devised is nearly always more

profitable than the one that waits

for its equipment to wear out before

making replacements.

WHEN I want to get a quick and generally

accurate indication of the skill and proprressive-

iiess of a iiiainifaoturer I try to find out the

average afre of his productive machines.

For example, not long: ago I became quite closely

acquainted with the affairs of two similar and com-
peting machine sliojis. One was getting the bulk of

the business at a Tiice lu'ofit because

its costs and prices were low. The

other was dragging along, getting

a little business, and making only

a bare thimbleful of profits.

The first one liepreeiated its

machine tools at a rate which took

account of obsolescence. The less

profitable concern looked upon a

tool as good for its fidl life of 15

or 20 years. In fact the owner
proudly pointed out old war
horses that, as he said, "Had been

giving good service for 30 years."

Although the first concern had
to include in its costs a much
larger amount of depreciation, its

total cost w-as the lower because

it was using only the latest and
most eflBcient tools.

Better Equipment Nearly Always Profitable

The concern which replaces its equipment as soon
as better equipment is devised, and which is constantly

alert to substitute mechanical power for man-power, is

nearly always more profitable than the conservative one
that waits for machines to wear out, and that thinks

men are cheaper than machines.

The value of the most modern cost cutting machinery
is quite generally realized by all shop managers who
can, by any stretch of the imagination, be called "pro-
gressive". Almost all of the profitable plants I know
are headed by men who are very open-minded in their

willingness to investigate every device or tool that
promises to do a job more rapidly or more cheaply.

One that I have in mind sets aside a section of its

plant for an experimental shop. Any salesman with a
new device, that on the surface looks like an improve-
ment, is given the opportunity to instal it on this test-

ing floor. It is thereujton put into regular produc-
tion, operated by one of tlie prospective purcha.ser's
own workmen, who will have to operate it if it is finally

adopted. This concern's costs are the lowest I have
ever seen for similar work. Its plant might almost be
used as an exhibit of modern labor-saving equipment.
Here are a few instances where modern ecpiipment

—both productive and Index Number

so-called "non-produc- 658.17 Production equipment

tive"—hasbeeninstalled "8.581 Machinery maintenance

with excellent results on costs and profits.

First there is the ca.se of a foundrj- which employed

—and still employs—30 men. It is the type of foundry

built some 20 to 30 years ago. It needed greater pro-

duction. but in order to make a

jn-ofit in competition with .some of

the more recently built foundries

it needed lower costs still more.

As a means to this end the fol-

lowing changes were made

:

1. Sand hoppers were installed

which fed the sand down to

the molder to relieve him
from the arduous and slow

labor of lifting the sand
from the floor to the flask on

tlie l)ench.

2. A ])neumatic hoist on an over-

head track was installed,

which conveyed the poured
molds to the shakeout pit.

3. A bucket conveyor now lifts

the sand fnmi the shakeout

pit to the sand cutter overhead from where it is

conveyed by a newly installed conveyor to a

cooling pit.

4. An industrial track was installed, upon which dump
cars run that take the sand from the cooling pit

to the hoppers.

5. An overhead crane has been provided to carrj- a big

ladle from which all pouring is done, thus doing
away with liantl pouring.

6. Electric lift trucks were bought for transporting

the heavier flasks.

7. To allow the use of the electric trucks a smooth.

strong floor was laid, as the former dirt floor was
unsuitable.

The total cost of these improvement.s was between
$33,000 and $34,000.

In order to induce tlie men to use this more efficient

equipment to its greatest capacity a bonus was devi.sed

and put into operation. Incidentally, that is a point

worthy of note. A great deal of labor-.saving equip-

ment is not so effective as it might be because workers
are often ojiposed to it. and feel that it is in.stalled to

cut down the number of men employed. If they arc

given an incentive to use it they, generally, are willing

to co-operate.

As to results, the .same force of men in the first six

437



438 MA^•AGEMEXT AND ADMINISTRATION Vol. 7, No. 4

months after the new equipment was installed, pro-

duced 64 per cent more tonnage than ever before. In-

dividuals increased their production as much as 108

jier cent, iloreover, they received, due to the bonus, a

higher wage. Overhead went up hardly at all, only as

much as was necessarj- to cover the added charges due

to $34,000 worth of new equipment.

The cost of the product was reduced 27 per cent,

which was enough to pay for the installation within S

months. That is so often the case, that it emphasizes

the shortsighted policy of executives who continue to

get along without labor-saving equipment because, as

they say, "We can't afford the investment".

This installation actually saved $21,000 a year in

direct wages alone, which would otherwise have been

paid to get the 64 per cent increased production. That

is a rather neat addition to profits.

Two Forge Shop Examples

Sometimes insignificant additions to equipment will

make notable reductions in costs. Take, for instance,

the battery of power hammers in a large forge shop.

The operator after forging each piece had to walk sev-

eral feet to a shear to cut off some material. Simple

shears were pureha.sed which were attached to the ham-
mers so that the time spent in walking was eliminated.

This inexpensive device saved 30 per cent of the direct

labor—a saving which in such a large forge room added

a good .many thousands of dollars a year to the con-

cern's profits.

In another forge shop were several big hammers.
( )nly every alternate stroke of these expensive machines
was utilized becau.se the operator had to turn his back

and throw each piece onto a pile some 20 ft. away. A
simjilo conveyor was installed to the left of each

liaiiiiiu'r. on which the operator slides the forging

easily. It is carried by the conveyor to an indus-

trial track where it is dropped into a car. The former
jirodiiction of 10 jiieces a min. has been doubled by
using each hamiiier stroke productively. On this o])er-

ation the laboi- and expense costs have been cut in half.

Lack of balance between the productive machines in

various de]>artments often retards production seriously.

A careful study in one shop showed such a condition.

Buying only .") per cent mf)re tools, to put everything in

balance, increased proiluction IS per cent.

A Boiler Shop Testing Tub

Andtlier kind of lack of balance sometimes exists

where a gang of men together operate several machines,
in a boiler shop the boilers were tested in three test

tubs, each tub ojierated by one man. Time study showed
that each man was idle 37.6 ])er cent of his time. It was
found that this time could be utilized if an additional

tub was installed. Four tubs are now operated by
two men, instead of three by three men. The wages of

one man are saved and the lu-odnction is 33 1 '3 p(U" cent

greater.

There have been so many developments in ecpiip-

ment designed to handle coarse, bulk materials that

it is hard to see how managers can justify the use of

hand methods. A manufacturer of concrete pipe, who

used sand and gravel in large quantities, had his work-

men unloading the cars with shovels. Each shovelful

had to be laboriously thrown over the side of the car.

"We recommended a simple type of portable swing

hoist and four dump buckets. Two shovelers in the

car now keep busy filling two buckets each, while the

two more men on the ground operate the hoist and

dump the buckets. The cost of unloading has been

reduced 38 per cent.

At this same plant we found a gang of men un-

loading cinders with the same scoops which they used

for gravel. Five .shovelsful of gravel weighed 64 lb.

while five shovels of cinders weighed only 32 lb. Scoops

were provided for cinders having twice the capacity

of those used for gravel. A gang of half the size now
unloads a car of cinders in the same time that twice

as many took. Enough Avas saved in wages on the

first six cars unloaded to pay for the new scoops for

the entire gang.

We once saw two men unloading bricks from a car.

])utting them into wheelbarrows and transporting tiiem

40 ft. where another man stacked them. It took 212

operator minutes to unload and stack 1000 bricks. A
set of roller chutes were bought with which two men
get enough increased production to reduce the unload-

ing cost by half.

There are undoubtedly some plants which can make
large and spectacular savings. !More often the savings

will be individually small but in the aggregate will

reach respectable figures. I have in mind a small con-

cern that for a number of years had been averaging

net profits of about $30,000 a year. It installed sev-

eral labor-saving devices such as trucks and conveyors,

more modern productive machines, a crane, and so on.

No individual saving was more than $1600 a year, yet

the total was $14,000. New. modern equipment in-

creased the net profits nearly 50 ]ier cent and they were

not merely theoretical Ijook ]irofits but real ones that

could be taken out of the business.

The Aggregate of Small Savings

It does not pay to sneer at snuUl savings as incon-

sequential.

One foundry was cleaning its castings with files—and
they were old files at that—for economy. A small in-

\estment in air chisels and iiortable grinding wheels

reduced the cleaning time—and cost—two-thirds. Mis-

taken economy is frequently costly, as has been said

often, with but little apparent effect.

The average man doing common labor will seldom

ask for better equijunent to use in his work, but he has

no hesitancy in calling loudly for more men to help

him. It is purely up to the executive to study methods

and see what possibilities exist for doing things me-

chanically.

In a i)aper mill, for instance, the rag-sorters would

pick up an armful of rags, carry them to a bench, and

pick out the rags of a certain type. They would then

throw those they re.ieeted back into the pile and take a

fresh batch. Obviously many of tlio.se rags were

handled over and over. A slow-moving belt-conveyor

\vas installed which pa.ssed before the pickers. Each

now selects the type of rags he wants, and the dirt and
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scrap is automatically dumped and removed. That con-

veyor saves $2500 a year in wajres.

The paekinpr of liimi)blaek offered two chances to

save by adding equipment. A semiautomatic machine,

tended by one man, Avas used for filling the sacks. The

attendant spent his time securing the sacks, opening

them, loading, sweeping, and cleaning. He was idle

just 7i) per cent of his time, waiting for the sacks to

fill. An additional tilling machine was purcha.sed. lie

tended both luaeliiui's. doubli'd his iiroduction. and still

had time to keep his part of the room clean.

These round sacks of lamjiblack when filled Avere

packed in sijuare boxes for shipping. To make them

tit snugly it had been the practice to hammer them

down with mallets. Of the total time required in ]iack-

ing, 68.6 per cent was taken up by this primitive

method. A nuiehinc builder was asked to devise ami

build a power-operated press which could load several

boxes simultaneously. The time required for ham-

mering the sacks was 3.95 min. per sack. By power it

is now 1.1 min. per .sack.

Another small but worth-while sa\iug was in a boiler-

room whei-e a iiuin spent four hours daily wheeling coal

from the bunkers to the boilei--room in a wheelbarrow.

An industrial track, and side-dump coal cars now make
it possible for the fireman to bring his own coal easily,

in addition to his other duties. Half of the wages of

even an unskilled laborer is not to be sneezed at in a

small plant.

Wasted Space in Wooden Boxes

The stockroom of one plant was so congested that liie

owners were faced with the necessity of putting up
an addition to the buildings. That, of course, would

entail a jiermanent expense for interest, upkeep, taxes,

and so on. We were asked to find a way out. if we

could.

One point that struck our engineers at once was that

the parts, which were small, were all stored in wooden
boxes. Measurements showed that the boards were
so thick that of the 26.000 cu. in. of space taken ui>

by a box, exactly one-fifth was wood. Twenty per

cent of the floor space was required by tlie wooden

sides of the boxes. Even more space was taken up by

wooden racks. An empty box required as much s]>ace

as a filled one.

It took but little urging to get that concern to spend

a few thousand dollars for steel boxes anil shelving,

which, being thin, took up much less s]iace than did

the wood. In addition the sides of tlie boxes sloped

so that when not in use the boxes could be nested. All

of the needed .storage space was obtained for an ex-

penditure about equal to the annual charge for an adili-

tional building.

It is lianl to conceive of a textile mill inspectins

cloth by hand, yet we recently did see one. It took

5.04 min. to inspect one roll—a new machine now does

it in 1.47 min.

Many imi>rovemeiits can be made in the old methods
of packing. Xailiu;.' machines alone make great savinsrs.

Sometimes special packing machinery is worth while.

Little peppermint candies of which millions are made
each year were formerly counted, wrajqied. labeleil.

and boxed by hand. Forty-five girls sat at tables on

which were loose i)iles of the candy. With three-tined

forks the girls would gather the candies in an alined

row of i)roper size and then roll them in foil and glue

on the label.

^lachines have been installed that are fully auto-

matic. Each of the 15 machines is tended by one girl

who is there only to make adjustments and to i*emove

any broken bits of candy that nuiy aii])ear. Tlie total

pay-roll is now $405 a week as again.st $765. and the

15 girls receive 60 per cent more wages. There Ls a

good-sized addition to net profits.

Using Equipment to Destruction

There is one more point that bears on the economical

use of machines—especially of those that are apt to

l)ecome obsolete in a few years. It .sometimes pays to

<lrive a machine at a speed considerably beyond the

maker's recommendation, even at the cost of wearing

it out much more quickly. Whether it is advi.sable

depends largely upon the ratio of the cost of the ma-
chine to the labor aiul expense rate.

For instance, in one machine shop we found a batterj'

of tools which cost $1500 each and which .should not

wear out in less than 15 years. That gave a deprecia-

tion of $100 a year per machine. The wage rate of the

o]ierator was 80 cents an hr.. and the rate of overhead

150 per cent on the direct labor, making the hourly

co.st $2. The co.st of labor and ovei'head for one ma-

chine for a year of 300 8-hr. da.vs was .$4800.

A few tests showed that these machines could be

speeded \ip 15 per cent and still turn out perfect parts,

but that .so doing would involve such a .strain that the

machines would Avear out in five years. That is, the

depreciation would be $300 in.stead of $100. But the

increased production with no extra expenditures for

labor and expense would give a gain, at cost, of $720.

Taking the extra depreciation into account gave an

athlition to profits of $520 per machine.

This is often worth while, especially, as I have sug-

gested, if the machine is of a tyjie that is ajit to become

obsolete before it wears out. The course of wisdom i.s.

if po.ssible, so to ad.just things that it will wear out

before it becomes obsolete. Knowing the cost of the

U)achine. the rate of depreciation, the labor and ex-

jieuse rates, and the possible increased production, the

])roblem is a sim]ilc one in arithmetic.

To sum U11. the weight of our experience which as

industrial engini>ers has put us in touch with the oper-

ating conditions, and which as industrial accountants

informs us of the financial eomlitions of many jilant.s.

shows that to be prompt in adojiting eo^t reiln.-ing

machines and equipment is to as.sure profits

The advantage of low operatintr carries over into

marketiuir. There is no greater selliiur advantag<^ than

a low price for a good product. Year by year it be-

comes more difficult f(U- the high cost producer to com-

pete. Within a few years it will be universally true

that he who is slow to adopt modern machines and
methods will be iloomed. Right now the man who is

even one year ahead of liis competitors in achieving

lower costs, leads the procession in volume of sales and
of profits.



THE EDITORS' PAGE
Classification of Management Information

THE information on any major subject, such as

management, for example, is so vast as to present a

most difficult problem in its classification, indexing, and

filing. Yet difficult as it is, it must be solved so that

the permanent information in books and the current

information in magazines may be pigeonholed together

for immediate use whenever needed. The man who

keeps himself fully and continuously equipped for his

responsibilities and duties must and -will have such a

plan.

The prime necessity of such a classification and sub-

ject index for management information was recognized

some three years ago in the original plans for Manage-

ment Engineering. Beginning with the first issue of

that journal every article was classified and the index

symbol or cla.ss number printed as a part of the title.

At the same time a simple, effective, automatic method

of filing clipped material was devised and presented

to the readers.^

^LVNAGEMEXT AXD ADMINISTRATION haS followed the

same plan of which the arrangement of this issue is a

typical sample.

As the work of classifying and indexing requires

expert knowledge and experience, the services of the

Engineering Societies Librarv were secured and have

been kept. Coincident with the beginning of this work

was the starting of a special classification. The Library

was using the Brus.scls Extension of the Dewey Decimal

Classification and appealed to Dr. Melvil Dewey for a

class number to be expanded to cover the fast-growing

literature of management. The classification number
658 was assigned. Several societies and individuals

have co-operated in working out the expansion which

is now printed for the first time in this issue beginning

on page 449. Combined with 658 to make the classifica-

tion cover all the operations of a manufacturing com-

pany arc parts of the expansion of 331, 332, 621, 651,

and 657, etc. In all there are some 1200 items in this

comprehensive .scheme.

There is also included a subject index of the same

items extensively cross-indexed.

^Management and Administration is keenly gratified

over the completion of this important work: congratu-

lates its readers over tlie possession of such a useful

classification ; and extends sincere appreciation to all

those who assisted in its preparation. But the funda-

mental task is not yet finished. What lias been done

for the information on ^Management and Administra-

tion may now well be elaborated for other branches of

business literature.

The need for such a scheme is amply proved by the

scores of letters received during the past three years

b}' the Engineering Societies Library and tlic magazine,

asking when and where the full classification could be

secured. Many have written that they would install

1 See Maxaoemest axd Administration' for July 1923. p. 79.

the system for their own files so soon as it was available.

To satisfy just such needs the classification has been

expanded to cover information broadly—it is more ex-

tensive than would be required for a collection of

books in a library—as it is expected that magazine

clippings, reports, documents, pamphlets, and the like

will be brought freely into the working executives' files.

The value of a file developed around this classification

cannot be estimated. It is wortli the sum of all the

savings and profits which come from the application of

the information which it yields when that information

is wanted. A single case may pay for the establisliment

and upkeep of the file for a score of years.

The permanency of the system is assured. The

Dewey Decimal Classification is extensively used in

libraries both in this country- and abroad. The 658

table here presented will become a part of the Twelfth

Edition of the classification when that volume is pub-

lished. Furthermore, the greatest classified collection

of management literature in the United States, that of

the Engineering Societies Library, is indexed in accord-

ance therewith. No one need hesitate to adopt it for

fear it may shortly be .super.seded. Any changes in the

future will merely be additions and more detailed exten-

sions without modifying what is now presented.

The publication of this scheme puts another working

tool or instrument into the hands of the busy executive.

With it he can gather together in orderly fashion all

the useful information on the .subjects which appertain

to his present or future work. At a moment's notice

when a problem arises his file will give forth all that is

worth while to aid in its solution. The day is just before

us when everj' man having major business responsibili-

ties to discharge will possess and constantly use such

a file. The means are now available to establish it on

a permanent basis.

The Management Buys

Management and Administration holds positively

to the belief that the management of industrial

concerns exercises the buying responsibility on major

items of equipment. This situation is but a part of

the progressive change taking place in manufacturing

establishments in the relationships of shop men and

executives. Obviously this change is to the advantage

of cross-sectional magazines.

The American Macliiiiist says in an editorial in its

issue of February 28

:

The increasing size of manufacturing plants, as exemplified

by the large autoinol)ile shops, is bringing changes in the re-

lationship of the shop and the executive ends of tlie business.

We formerly thouglit of tlie production manager as beiiiu'

connected entirely with the machine department and inter-

ested solely in cost of machining the various parts of a

product. Now, however, the term production manager is

coming to mean the man responsible for the total output of

^
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llif plant, marliiiiiii;,' costs Ih-ui;: Imt a very small ilfiii in

many cases.

The new i>nuliiili<iti inaiiauef has in a way taken over

part of the work ol" the old general manaf^er or works man-
ager. In a few instances he also acts as ijttrchasing agent '

and so keeps tabs on the cost of material and equipment as

well as of labor. But he is really a production manager in

the fullest sense and the increasin-i business handled by larfje

])lants still leaves jilenty of work for the general and works
managers. It is a l)roader and better job than ever.

Kxcii a strciiigcr statonu'iit alinut the situation in

nictal-working shops is in tiio Keliniary issue of the

.1. B. P. A'f l«> :

Tliat the machinist is a negligible factor and that over

90 per cent of tlie bulling power for machine tools in indus-

trial plants- is exerted by executives above I lie rank of I'ore-

nmn is the essence of a report compiled by an A. B. P.

member from facts disclosed by returns from a questionnaire

recently completed.

When liiglily s])ecialized maTitifacturing pfniipinciit.

such as maehiiu" tools, is predoniiiiatiugly bought by
exeeutive.s, how niucli more must this be true of general

industrial equipment. The situation thus shown offers

the opportunity for a profitable development in sales

apjieals, wlierein suece.ssful operation and results will

be emphasized and features of design and construction

subordinated.

The Problems of Production

L\P>OR costs are higher tlian they have ever been
J before. It is unlikely that they will be lowered

nuiterially. There may and probably will be adjust-

ments. Some classes of labor are paid higher than
the work will justif^^ but it is not probable that htbor

as a whole will, in this country, be i>aid less in the

future in real wage values than it is paid today. The
standard of living has been set and there is no reason
to suppose that labor will lower that .standard.

Can our civilization ])roduce enough for our work-
men to continue to live as well as they do? As to this

Henry Ford says

:

The best wages that up to date have ever been paid are

not nearly as liigh as they ought to be. Business is not
sufficiently well organized and its objectives are not yet

sufficiently clear to make it possible to pay more than a
fraction of the wages that ought to be paid.

Tliis may be overdrawn, but it is not ])robable that

the cost of labor can be greatly reduced. The question
is, then, if the cost of labor cannot be reduced, can
prices be raised .' Can the consumer by salesmanship
and advertising and the stress of circtunstance be in-

duced to pay mcu-e for what he buys than he now pays?
No one tiiinks this possible. On the contrary, prices

to consumers nnist be lowered and the manufacturers
who do not realize this are the ones who are going to

be crowded out of btisiness by new, kei-ner, ami more
able competition.

' The italics arc ours.
2 Ibid.

Can labor itself be made more productive? Those
who have studied this question most carefully say that

there ai-e great ])ossibilitics of increased production

for tho.se who really know how to manage men.
American production is shockingly wasteful in every

direction, but probably the greatest lo.ss is in the failure

to develop zeal for ])roduction among those who work.

Employers, themselves, as a class, are responsible for

this. If in piece work a few displayed unusual ability

the record they made was n.sed to cut rates for the

others. If any new process increased profits the men
had no siuire in it. If a new machine saved labor no

consideration was shown for those di.sj)laced. Until

the men organized in clumsy uneconomic unions and
by weight of mass gained some consideration, they were
treated as a part of the machinery of production, used

with even less consideration, and scrapped as ruth-

lessly when of no further use.

The next factor that can be used to increase produc-

tion is labor-saving machinery. It is here that the

most striking rcsidts can be .secured. We use labor-

saving equipment now, more perhaps than in any other

nation of the world. But because our labor costs arc

higher than in an.v other nation we have got to in-

crease this use. and do yet more by machinery than

we ever have done. As to this a recent writer says:

America, with wages from two to nine times as high as

the rest of the world, has had to exert her inventive genius

as has no other country. Out of this necessity—coupled with

an ingenuity iidierited from generations of pioneers who
liad to devise almost everything they used from the raw
materials of the wilderness—has developed machinery whose
ingenuity is little short of marvelous. When the ttexil)ility

of tlie human hand can be so counterfeited in steel and
other lifeless mediimis as has been done in the shoe machines,

in machines that will not only box and weigli damp pul-

verized foods but will line the boxes with waxed paper and

seal them, and in machines that will cut and wrap sticky

caramels in thinnest tissue, the duiilication of almost all

liaiiil labor is simply a nuUter of time and profitableness.

Present happenings confirm this view. A New Eng-
land textile mill has recently completed an automatic

installation in which one operator tends 30 looms as

against 8 looms under the replaced system. A new-

mechanical plastering mechanism operated by one man
is said to spread 773 sq. yds. of plaster a day as against

80 sq. yds. a day by hand. When savings such as

these can be effected, the cost of labor does not seem
so high. An insjiection of the patent office reports

will show that the American ingenuity has not lost its

cunning and that what has been d(me is but promise

of what shall .vet be done.

An important pha.sc of tiie subject is the proper
maintenance and reidacement of equipment. The
manufacturer shotdd be as quick to discard as to adopt.

Absolutel.v cold business logic siiotild prevail. If an
expensive machine is installed today and tomorrow is

obsolete becau.se a better machine has been brought

out. the new machine, already old. slioid<l be scrapjied

as .soon as the better machine can be put in place. The
temptation to save cash outla.v but increase production
cost by the retention of poor or obsolete equipment is

great. It is, though, a ruinous indulgence.



THE READERS' PAGE
Securing Additional Capital

Foi' some months past an interesting discussion of

the methods of raising capital for a small industrial

enterprise has been appearing on the Reader's Page
of ]\Ianagement and Administratiox. The following

letters continue this discussion :

Editors of !JIaxagejiext and Adjeixistratiox :

Your financing problem of the December issue and
the various replies suggesting ways and means of

solving it have been read with interest. Unless it is an
exceptional case, the solution can be expressed in a

few words.

I should say on general principles and an observa-

tion of over 30 years, that if some good old, sound,

common-sense methods were ai^plied to the manage-
m(>nt of the factory and l)usiness, there would be no
reason for obtaining additional capital. Ninety-nine

out of one hundred similar problems can be solved this

way and the annual cost would not exceed the intei-est

on the borrowed money.
Of course, this may be the one-hundredth problem,

but there is every reasonable doubt that if it is as

stated and not a hypothetical case, the above would be
the most economical and permanent solution, as it is

quite ]u-obable tliat too mucli capital has been used in

development work, plant expenditures, and salaries, in

proportion to ca.sh available.

Frederick A. Wai.drox

Edifnrx of ^Iaxacejfext axd Administratiox :

Realizing the imperative need of facilities for the
small enterprise in obtaining achlitioiuil finance, I have
read with a great deal of interest the several letters

reiiroduced on The Readers' Page for February.
I have had some experience in tliis direction, for

during the past year T have endeavored to interest

l)roivers and investors in an issue of securities.

Permit me to state briefly my conclusions as to

the types of brokerage liouses now engaged in this

class of work. I believe tliey can be classified into

tliree groups; first. 1ho.se brokers who i)artieii);ite in

syndicate issues, or, l)eing too small for participation,

"broker" those issues out on a very nominal com-
mission

; second, .stock .salesmen who extort a proliibitive

commi.ssion for undertaldng tlie work and very fre-

qnently will not agree to underwrite a given amount.
This seconil plan of refinancing almost certainly will

bring disaster for several reasons, chief of which is

tiie lack of integrity and honesty on the salesman's part
in the conduct of liis cam|)aign. Siu'li a cauqiaign
brings into the com])aiiy many new stockholders, but
these, becau.se of the misre]n-csentation, exaggeration,
etc., quickly become di.ssatisfied with their investment
and cau.se much trouble and unwarranted and delri-

mental publicity.

The third class endeavor to dispose of the seeuintie^

purely by mail, and ai-e not infrequently more inter-

ested in the compensation they receive for the [trepa-

i-ation of the sales literatui-e than in any resulting sales

of .stock. They are not to be depended upon and are

open to the same objection as the second class.

One of your correspondents in the February issue

makes inquiry as to the possibility of the inquirer or

a group of stockholders putting their stock up with a

banker as collateral for their needs, ilay I inquire

of Mhat value stock in the same enterprise would be

to a loan of this character?

Another correspondent in the same issue has sug-

gested a plan that to all appearances should afford

a solution to this problem. Howevei", there are some
pitfalls that would have to be closely watched and
dittieulties to overcome in the functioning of an organi-

zation such as he suggests.

From personal association, I know tlie pres.sure that

is sometimes brouglit to bear by compani<'S that have
lieen financed in this manner. They perhaps are in

temporary financial difficulties, and, i)utting their need
for more money up to the board of directors of the

company wliich first financed them, it is difiticult for

this Ijoard to .say "no" to the request, realizing that

a refusal miglit jeopardize the standing of lioth the

corporations.

This correspondent assumes, as I understand him.

that all the companies financed would immetiiateiy

begin paying dividends in order that the corporation

doing the financing might in turn meet its interest

obligations on the bonds issued, or pay dividends
should stock be chosen as the medium of obtaining

eajiital for the undertaking.

Assume that some portion of the companies financed

did not do so, how would the demands of the stoek-

iiolders or bondholders of the "financing" company lie

met? Unfortuiuitely. the average small investor has

l)een misled in the ])ast into the belief that dividends
((inii> to him as regularly and with the same fivedom
fi-om interrujjtion as interest on savings accounts and
other like investments.

I lielieve I\lr. Ilanfdrd's ]U'oposilion. ))i'operly safe-

guarded aiul officered by ex])erienced ]ieople together

with a sufficient clientele to whom the corporation

eouhl disjiose of its paper, comes as near .solving the

snuill manufacturing comjiany's financial ]irobleins as

any I have come in contact with or learned of per-

sonally, and I wish that it were jiossible to have it

considered by gentlemen of financial means capable of

uiulertaking this work.

I believe it would be (juite remunerative to lliein

and certaiidy it would give assistance to nuuiy worthy
enter])riscs having very i)right futures, good i)roducts.

and efficient management, and lacking only adequate
liuaneiii!.' to assure success.

L. \V. P.EXJAMIN.
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More lii(lii>lrial Executives

ALHTTKi; |iui)lishc(l im the Reader's Page of tlit.'

.laniiary nimilx'r of Manahk.mknt axd Admims-

TKATioN rccouiitfHl the trying experiences in seeking

ein|)loyn]ent of ilr. Bell, an undergraduate with two

years spent on industrial subjects. Mr. Bell found

that those with practical experience and particularly

those already in the line of promotion were given pref-

erence, that his college training was accorded scant

resiiect. lie asks why this should be so. Two letters

have ix-cii received in i-esponse. Tiie first from ^Ir.

l-'isli tells him why.

Hllitors (if MANACiEMliNT ANP Al).\I l.\ ISTUATIOX :

The letter from "Harry V]. I'.eH" in your February

number is so mucli like an iiiirrx icw wliieh I had with

a young man whose luime was not I'.cil, that I wonder

if that nanu- is not a nom-de-plume.

This young man and I got on very nicely in our

agreement that nuire and better industrial executives

were needed, and that it was nj) to the colleges to help

l)roduce them. The jiarting of our ways came when I

suggested his stepping on a rung of the ladder which

lie .said should not be there for him. To put it another

way. he thought that his time in school entitled him

to step from a platform, as it were, to a rung some

little way up the ladder.

^Vhat I told this young man nuiy be of interest to

many other young nu'n who are about to venture into

same stage of industrial engineering. In the first jilace

I tried to define to iiim the things which a man might

do for a living and be entitled to call himself an in-

dustrial engineer. All of these involved a first-hand

knowledge of production, and they all involved some

salesmanship, neither of which had been stressed in his

college work. I tohl this man that while he was ac-

cumulating the money to return to college was exactly

the time to accinnulate knowledge of iiroduetion and

ae(iuire an ac(piain1ance with workmen as they are,

by getting a real hard working maiuial job in some

sliop and working and living exactly like tiie rest of

the gang.

That is where we sjilit. He had not the ]ihysique

to do it. He wanted to nudcc eonn(-etion with some

tirm of engineers an<l go around the country settling

labor troubles. 1 told him that most labor troubles were

settled, if settled at all. by men who knew how it feels

to make a day's ])ay by ]ihysieal effort.

It is |)robably just as impossiiile to turn an "o]ier-

ating" industrial engineer out of a college as it is to

turn out any otlu'r kind of finished jiroduet. Every

imliislriid engineei- thai 1 iiave met is selling his .serv-

ices (lay liy day. He may be on a salary, but his

salary has a habit of stopping when his sales cfTort

stops.

What he is selling in one form or another conu^s

down to increased |iroduetion iier unit of effort. He
may be selling a wage system, an accounting system, an

employment method, a safety method, a routing of

woi'k, a method of doing work, but whatever it is he is

helpless without a complete knowledge of production

methods i)lus his ability to sell continuously.

So may 1 advise Mr. Bell—if that is his name—and
some hundreds of others that liave the .same plaint, that

they must not expect their college education to entitle

them to a bit of advantage in getting a job. They must

win on their own merits or not at all. Once on the job,

however, they will find that tliey can ai)ply what they

have learned in college to make somewhat more ra|»id

|)ro<rress in their chosen field. And that is their reward.

E. 11. Fisii

The second letter does not tell Mr. Bell why. but it

does point out with striking force the comparatively

favoi-able position oecui)ied by him. The letter is an

interesting statement of a difficidt i)osition.

Editors of ilAKAGEMENT AND ADMINISTRATION- :

It was interesting to note the letter entitled " Pro-

ducing ilore Industrial PLxeeutives" largely because

the case was jiarallel with mine. The correspondent

had studied economic problems in college for two years;

had sought a position where his knowledge would be

ajipreciated ; had contended that the industrial world

must give the college nuin a fair chance. He not

only was hit hard on entering the economic struggle

but was baffled by the inconsistencies of leaders in

industry. He accepted the economic conditions a.s nat-

ural but inveighed against the illogical actions of in-

dustrial executives.

I wish to inform this young man that he need not

hr discouraged for there are hundreds better qualified

than he and more deserving who are having the doors

of industry slammed in their faces. He went to col-

lege two years, whereas I have been nearly four; he

can rise to president of nearly any concern, whereas in

my attempt to rise I would be held back by an iron

and prejudiced hand; he can seek positions and the

interviewer will state the case exactly, whereas if I

seek positions the interviewer generally s])eaks the un-

truth or is embarrassed at telling me the situation:

his industrial o])portunities are broad and i>lentiful.

whei-eas mine are narrow and nearly negligible; he is

a '"white man" whereas T am a "colored man"".

After one has sacrificed and studied for nearly four

years in a higher institution of learning and then sees

an unlettered alien step in the industrial door while

he i-emains outside, he has indeed ground for dis-

couragement. When one sees his cla.ssmates, many of

whom are mediocre in intelligence, rising higii in the

.scale of industry while he is crushed at the bottom,

he has again ground for discouragement.

I wish to infcu'm this young num and your readers,

though, that / still havr rouniiir. I still continue my
st\ulies for "Brains Rule Commerce". As steel sharp-

enetli steel so docs every slam sharpen my determina-

tion to go forward. T may be down today, at tiie mercy

of indiistrialisis ; but mark ye the day is not far dis-

tant when the ones who refused to jiire me niiglit be

asking me for favors.

Let me urge the young man to brace up and not take

his ex|ti'rience too seriously, for if is light.

Yours truly.

"Detekminatii'n"
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Material Handling Challenge

SOME months ago the :\Iaterials Ilandlincr Division

of the American Society of ^Mechanical Engineers

issued a circular containing a formula for figuring

the savings effected by improved material handling

machinery. This in connection with comment in

iLvNAGEMENT AND AoMIXISTRATIOX brought out the

following interesting letter from Mr. Jordan.

Editors of Maxagemkxt and Admixistratiox :

The article by Mr. James A. Shepard in the Decem-

ber issue of SIaxagemext and Administration, and

jiarticularly the editorial in that number, "Material

Handling Challenge," has inspired the present letter

which is in fact the substance of a communicaticm sent

by me December last to Mr. Harold Y. Goes, Chair-

man of the Materials Handling Division of the Amer-

ican Society of ^Mechanical Engineers.

I fear very much that the bulletin by the Com-

mittee was gotten vip in such a way that much more

explanation and enlightenment is necessary to main-

tain the ground taken, or else there is something

wrong.

I will not attempt to discuss everything which

appeals to me as needing discussion, but I cannot see

the rea.soning for figuring into this formula overhead

on indirect labor, a procedure which, as far as my
knowledge of cost work is concerned, is almost entirely

out of order. On this point I believe the formula

will encounter a great deal of opposition, and right-

fully so, and I believe that it would be necessary to

put up pi-etty good arguments to get this method of

figuring across.

Under credit items on the second page is given Item

U, Yearly Savings or Earnings Through Increased Pro-

duction, and on the top of page 3 is shown Increased

Earnings Due to Increased Production valued at $650

per year. If this were applied to a productive machine,

there would be some basis in the wi-iter's mind for this

reasoning; but for the life of me I cannot conceive

of any department in a manufacturing plant that would

cripi)le productions through lack of promptness in

moving materials. If this promptness did not occur it

would be a matter of rotten management. Of course,

this service would cost a great deal more when done

by old-fashioned methods than by the new; but as

for its increasing the production of the machines I

l)elieve the claim of savings is entirely fallacious. In

other words, saving in service labor is fir.st claimed

and then the circular turns around and goes on the

assumption that this service labor was entirely inade-

(|uato and that the production of the machines is in-

creased. I do not believe such a situation ever existed.

If it did, it was entirely the fault of not providing

enough of the extraneous labor rather than tlirougli

the methods used.

If the circular had set up a formula for material

handling equipment alone, and another formula for

figuring what an actual producing machine like a new
milling machine or something of that sort would re-

quire, it would have been much better. Of course,

thei'e are a few cases where materials handling equip-

ment will save the direct labor on the machine; but

the application of the formula shown on the second

page of the pamphlet, namely, that of an electrical

storage battery industrial truck, is so far away from

direct labor on any machines that the assumption of

increased production valued at $650 a year is, to the

writer's mind, absolutely unjustified.

Mr. Shepard in his articles assumes one of only a

very few cases which can be brought out, and in that

way he covers himself. An electrical hoist actually

cutting down the set-up time of a machine will naturally

save some direct labor. This, however, brings up the

class of material handling equipment which has almost

become a part of the machine itself in good shop prac-

tice, and i'i really not in the class of material handling,

although, of coui-se, a jib-crane is for the purpose of

handling material. But it seems inconceivable that a

16-ft. boring mill would fail to have its most neces-

sary adjunct to put the material on the bed of the

machine.

What we natui-ally think of when material handling

equipment is mentioned are such things as roller- and

belt-conveyors; industrial trucks; industrial tracks,

lift platforms ; telpherage systems ; magnets ; locomotive

cranes; outside crane runways; chutes; pneumatic

systems, and manj' other things of like nature.

After all, is it not true that all of these things come

right back for their full understanding to the ever-

present problem of terminology?

J. P. Jordan

Freight Rates Versu.s Economics

Editors of JMax'agement and Administration :

The most important job of constructive accounting

in the country today is the development of a rational

scientific system of freight rates. The old railroad

slogan of "All that the traffic will bear," has been

succeeded by the more euphemistic,
'

' The rate that will

move the freight". There is no evidence to show that

a proper correlation of freight rates from the stand-

point of national efficiency ha.s ever been attempted.

If some rates have been fixed at less than co.st to

kill water competition, freight may be moving by rail

which in the interest of national efficiency had better be

moved by water. If another rate has been fixed at

less than cost because of some local situation in the

early days of railroading it may be that as a nation

we are using up fuel, labor, freight ears, and engines

to move some article 2000 miles when a rate ba.sed on

cost would indicate clearly that it would be cheaper

for the nation to jjroduce the article in question nearer

the ])oint of consumption.

Terminal costs are another factor which have never

had adequate consideration in the fixing of freight

rates. It has been stated that it costs twenty times as

much to get a ton of freight into New York City as

to haul it from Philadelphia to New York. If the cost

of moving freight into and out of our great terminals

is not charged against that freight, but buttered over

the entire freight business of the country, we shall have

to find additional huge sums to enlarge these terminals
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in New York and other laij:!' <'itips. If, on the other

hand, the freight rate ean l)e based on costs, making
it a total of the haiding cost plus the terminal costs of

origin and destination, we may tinil that many articles

now produced in congested centers can be provided at

less total cost to the nation in smaller cities and towns.

]f freight rates can be based on costs in the same
way that the i)rices of a well-managed factory making a

diversity of products are based on costs the ordinary

laws of economics will see to it that we secure our
supply of consumption articles from that source which
is most economical, all things considered. So long as

arliitrary and illogical freight rates are in force main-
tained by law and immune from the effects of com-
petition we shall waste millions of dollars a year in the

usele-ss hauling of freight and in the acquisition of more
and more expensive terminals.

The only hope of rectifying the situation outlined

above is for some organization to interest itself in the

problem. Is not this a jiroper and worth-while subject

for the National Association of Cost Accountants to

consider;'
Charles H. Porter

Ju-st As Good

AFKIKXD oceujjying a prominent position in the

advertising world, goaded to desperation by
clients, wi.shing to "buck" well-established products
with articles "just as good," sends in the following:

A manufacturer's private office: Enter an adver-
tising agent, escorted by the advertising manager. In-

troductions: "Our President, ilr. Blank; our Sales
-Manager. Mr. Blank." Seats for four.

"We have asked you to call, I\Ir. Agent," says the

president, "to discuss the marketing of our new soap
flakes.

"We have received reports from our salesmen." he
continues, "that Lux has developed an enormous
volume of business. "We have decided to L'et into the
field."

"Very interesting." murmurs the agent.

"We have the product." goes on the jiresident. "As
fine a soaji flake as can I)e made. Mr. 15lank. our sales

manager, assures me that with our organization, our
reputation and standing with the trade, he can put it

on the dealers' shelves without difficulty. It will then
be up to you to put it over with the public, and we want
to know how you think that should be done—through
newspapers, magazines, posters?—and what it will

cost."

"Splendid." says the agent, picking up the attractive
package. "You have already chosen a name. I see.

\ cry good, very good indeed I Short, easily pro-
nounced, easily remembered."
"Yes," says the sales manager, "the trade all agree

that the shortness of the name 'Lux' has been an im-
I'ortant element in its success."
"And your product." asks the agent, "how does it

differ from Lux?"
"A little better." .says the president. "We are very

careful about the qualify of our tallow."

"llm!" says the agent. "Product essentially the

same, then?"
"Well, yes," agrees the president.

"And the price?" asks the agent. "You perhajts

have some advantage in manufacturing or buying that

will enable you to sell it cheaper?"
"Oh, no!" .says the president. "Wc will meet the

market on price."

"The quantity, then—you will give a larger package
for the money?" hopefully pursues the agent.

"Oh. no!" answers the sales manager. "The trade

all agree this Lux size is the popular .seller."

"You are going to make it easier, more convenient,

then, for the women to get this product of j'ours?" in-

quires the agent (not so hopefully). "You have figured

out some way to do that?"
"Xo—the regular trade will handle it." The i)re.si-

dent is plainl3' puzzled. "What are you driving at.

anyway?"
"You want a straight answer?" a.sks the agent, a

bit hesitant.

"Certainly," snaps the president, impatiently.

"Then here it is, Mr. President. Here j'ou have a
jn-oduct just as good as Lux. but no better. You pro-

pose to give the same identical thing, in the .same quan-
tity, at the same price, with the same convenience of

purchase and use. In God's name, what rea.son is

there why you should get any of this business?"
"But I've told you that." replies the president,

warmly. "It's a big and profitable market. We're
equipped to make this product and distribute it. The
right kind of selling and advertising ought to put it

over and get our share of the business."

"Y'es," said the agent. "I understand why i/riit

want the business. But my question is different; Why
should the American women give it to you? W^hat
service will be rendered them by your entrance into

this market? What message of self-interest have you
for the user of Lux that will make her remember you
when she telephones the grocer?

"Oh, yes. Mr. Sales ilanager here can put these

goods of yours on the dealer's shelf. And I can adver-
tise them with all the skill and technical brilliance in

the world. And we can get some of that Lux business,

too. But not at a profit. Why ? Because after all is

done, so far as the Lux user is concerned, your adver-
tising will only «iy

—

'Tes! We have no bananas
today.'

"If there is some market that Lux hasn't covered,
or .some section of the population to whom their mes-
sage hasn't percolated, all right. If you are willing
to go in there and carry a me.s.sage of .service to those

people and develop your own market, there may be
something in it.

"Or, if there is some new-ii.se for this type of product
that you will do women the service of telling them
about, all right again.

"But unless we ean find a rea.son from the woman's
viewpoint why you should enter the soap flake busi-
ness. I beg you will excuse me."

Yes. this ought to be said oftener than it is. to the
manufacturer in any field who has been led to believe

that, with advertising, he can beat Willie Hopi>e with-
out playing billiards.



NEWS OF EQUIPMENT
FOR THE MANAGEMENT

This <teii:irti)ieiit is conducted to give tlie use on large power circuits. It gives
essenti:,! facts in regard to items of in- y ^ ^ reading of indicated power
ilustnal erimpnient winch have recently >- ^•.- >. p. 1,1
been placed on the market, and which may factor; total Inv. lir. ; total IvV-a. hr.

;

be used in the operation of manufactur- ]^^y .„^(| ]-y.y demand for any prcde-
ing concerns. As the sources of the items

, t ,- • j. 1 '
i *i

aro reputable manufacturers, Management tcrnimed time interval; and the

AXD Admini.stkation accepts this informa- power factor for any time interval.

furnislies direct readings of indi-

cated power factor.

tinri as reliable —The Editors.

A Universal Meter for

Electric Power

THERE Index Number

lias been 621.3175 Electric meters

more or less

dissatisfacti(ni with the mctliods used

in metering large quantities of elec-

ti-ic power. Tliis has been caused by

the fad that the watthour meter,

althciiigh (piite reliable and .satisfac-

i(ii'\- f(ir residence service, does not

particularly at the time of maximum
demand.
One of the most important uses of

tliis new meter from the standpoint

of large industrial users of power is

in connection witli the determination

and correction of power factor.

Power factor is the ratio of power

current to total current flowing in a

circuit. When the power factor is

low large amounts of energy are ex-

pended in heat lo.sses in generators,

exciters, transformer.s, distribution

lines, and all other current carrying

parts. There are several methods

whicli can be used to improve the

power factor but heretofore it has|)rovi(lr enough information con

ccrniiig tile conditions surrounding been impossible to determine the tru(

till' iransfer of large quantities of

powei-. Purchasers of power for

mills, factories, and various indus-

trial ajiplications are interestetl in

tlie complex relations betAveen volt-

age, current, power factor, etc., but

this in format ion cannot be obtained

friiiri the watthour meter.

A universal meter for electric

power, pictured in Fig. 1, has been

developed by Westingliouse Electric

and Manufacturing Company for

Km. 1 Univeksal Meter roR Electric Tower

condition without considerable difti-

cully. With the newly perfected

kv-a meter the load and ]iower factor

conditions over aii.v period of time

can be read directly and when cor-

rective measures are introduced the

resulting improvements can be re

((U-ded exactly.

The foundation of the meter is a

small mechanism which gives a vec-

tor addition, under all conditions of

power factor and load, of the (pian-

titles w h i c h

make up kv-a.

The recognized

method of meas-

uring kv-a. in a

polyphase cii'-

ciiit is by a \'ec-

tiir addition of

the ))ower and
the wattless com-

piilicuts (if the

cil-cuits. Ill the

ui'w melcr this

is accomplished

by an ingenious

mecbanism. con-

necting the two

measuring ele-

mriits. w ii i c li

A Combined Megohnie
ter and \'^oltmeter

Index Number

621.3173 Voltmeters
A ^' ^> ^i -

rilBixED
ilegolimeter

and A'oltmeter has been developed

by Herman II. Sticht and Company
i'or use where relative valves, quickly

obtainable, ai-e of more importance

than accurate insulation measure-

ments. It is recommended particu-

larlv for maintenance work (Ui tele-

; Mf.
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Floor \'il)ration Insulation

ASVSTK.M Index Number

(if insll- 621.715 Foundations for

l;,li,',..' or iso-
machinery

latiiii: iiKU'liiinTy from the floors of

Itiiildiiifrs. so tliat it will uot trans-

mit vibrations and noise, has re-

cently lieen introduced into this

cdiiniry from abroad, where it has

".'iven aeeepiable service in about

>-n.(Ht() installations.

It consist.s of small cork blocks

]!»!() in. thick held rijjidly in

wronjrht iron frames which are mad(^

x\p to form sections of any desired

dimensions. See Fi<r. 1. The frames

are eros.s-braced in both directions.

Klii. 1 SiEl TIO.V or IXSULATIXG FLOCKING

but the resiliency of the natural cork

practically closes all joints and af-

fords an almost continuous surface.

The cork is impregrnated with a pre-

servative.

The cork blocks are not granular,

but are made from the origrinal solid

cork oak bark, thereby retaininfr all

of their original resiliency and beinj:

free from tlu' disintetrration which

results to frranular cork iintler com-

pression, heat, oil, acid, or damp-
ness. The amount of compression

of the blocks varies with the load,

which is usually distributed by

means of a wooden or cement ba.se.

to which the machine is bolted. The

bolts, however, do not pass through

the cork, and the latter forms a

medium completely isolating the

machine from the flo(u-. See Fig. 2

The resiliency of the material is

l>roved by its reeoverj' of thickness

when compression is released. The

original dimension is regained, ex-

cept for a]>j)roximately from 5 to 12

jier cent, 5 min. after the loads are

relea.scd, and under loads ranging

from lO.OOn to

:50.000 lb. per

.sq. ft.

Installation-~

are made for all

elas.ses of indi-

vidual machines

or power plant

apparatus, f o r

groups, or cov-

ering entire
floors, where ma-

chinery is set closely. In every case

the cork isolates the apparatus from
the floor, insuring an absence of

vibration and most of the noise.

Diesel engines of C.OOO hp., gas en-

gines of 12.000 hp., and steam tur-

bines of 50.000 kw. have been

mounted on this type of material.

This insulation is manufactured
by the Korfund Company.

™iiiB

New Addinir Macliinc

TH K a d- Index Number

ding ma- 651.264 Adding Machines
chine illus-

trated herewith has been developed

for the use of engineers, draughts-

men, cost clerks, shipping clerks, and
others who have to add lineal meas-
nreinenls and eommon fractions.

FUS. 1 "(^ClXsuM" ADDING ilACHlXE

It consists of four dials marked
respectively. Hundreds, Feet, Inches,

P^ractions.

The instructions for operating
are: Place the point of stjius in

the hole opposite the number to be
added. Turn to right until the
stylus .strikes the stop at the top.

Repeat this ojieration with each item
of hundreds of feet, feet, inches or
fractions, using the proper dial in

each ca.se. The totals will show at
the left of each dial and are always
in view. Read the dials across from
left to right to secure the total.

The machine weighs three pounds,
therefore is jjortable and can be
<)j)erated with one hand on the
liiaiighting board or desk. Its di-

mensions are 1.5 x 5^1 x 1'
[ in.

It is manufactured by the Pre-
cision Adding -Machine Company
under the trade name ••QuiXsuM".

Km. I'SK OF IXSri.ATlOX TO KKIU (K .NlMSK .\M> V||1K.\T10.N I'KOM i?AW

Man-Cooling Fan
I r is Well Index Number

1 known that 621.63 Mechanical fans
the evajiora-

tion of persjiiration from the human
body eools if and keeps it at a com-
fortable temperature. A moving
eolinnn of air even though it may
be (piite warm feels cool as it strikes

the body: a windy day seems cooler

than a still day. This fact is taken

advantage of in the design of "Man-
Cotilers.'" a power-driven fan made
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by B. F. Perkins & Son, Inc. The
machine consists of a pedestal sup-

porting a motor driving a fan wheel.

The blades of the fan are electricallj'

welded to forged steel arms, and the

arms are threaded, screwed into the

hub, and locked with a set-screw.

Fig. 1 Man-Coolino F.\N'

The motor can be of any standard

conforming to those regularly in-

stalled in the mill or factoiy where
the fan is to be used. The complete

fan is portable, that is, it can be

picked up by a crane and set anj^-

where needed, or it can be mounted
on a truck for convenient transpor-

tation.

Interclian^eable Filini;-

Equipnu'Mt

ASYSTEM Index Number

of steel 651.2 Filing cabinets
filing units
which can be a.s.scmbled into any
one of a large variety of combina-
tions has i-eeently been put on the

market. Its special features are in-

terchangoability at any lime, a
mc^thod of interlocking which malces

each combination a rigid unit when
a.sscmbled, economy of investment,

and ability to add sections whenever
necessary, and to change the ar-

rangement in doing so. if desirable.

Single-drawer units are made for

KjG. 1 iNTEECHANGBLiBLE FiLIXG

Equipment

cards of 3x5, 4x6, and 5x8 in.

sizes (height x width), and for docu-

ments, letters, and legal papers.

Units of any of these may be com-

bined Avith any others either ver-

tically or horizontally, in multiples

to form an interlocking cabinet.

They may be either mounted on legs,

as in Fig. 1, or rest on the floor.

As the need for more filing s]iace

develops, new units may be added.

The element of flexibilit.v makes the

system readily adaptable to either

general office filing of any nature, or

to the specific requirements of ac-

counting, production, sales, employ-

ment, and all other records.

The Presstecl Engineering Cor-

poration makes this equipment.

New Line of Air Motor
Hoi.sts

AD E - Index Number

SCRIP- 621.546 Air motor hoists

T I X a p-

peared receuth' in Manage.ment
and Administratiox "^ of a 500-lb.

air motor hoist put on the market by
the Ingersoll-Rand Company. This

new line has now been extended to

inchule five sizes for capacities from
500 lb. to 10,000 lb. The four larger

sizes are similar in design to the

smallest of the line and have been

developed to provide the type of

hoist for heavier work.

The outstanding characteristics of

the new hoists are: Compactness of

design to permit use in low head

room ; relatively light weight ; auto-

matic braking to hold the load under
all circumstances even if the air sup-

jily be disconnected or fail; and a

graduated throttle to permit a close

regulation of both lifting and lower-

ing speeds. ^lotor and gears are

Fig. 1 -ViK MoTOK Hoists

encased and rtin in lubricants.

Ball bearings and bronze bushings

are utilized to add to the efiBciency

and life of the hoist.

The general dimensions of tlie five

sizes are as follows

:

Size

C'ap.acitv fib.)

IVct hft per min. (80
It). Airl'rcs.)

Max. lift feet

Siy.c and length Wire
Ropo

Net weight (equipped
with top hook) lb.

.

500

.50

15

J^in. x35ft.

150

B

inoo

25
15

14 in. X 35 ft

1.50

2000

25
15

^ in. .\ 36 ft.

315

D

4000

17

l.j

?gin.x30ft,

425

E

10,000

10

15

."r in- X 10 ft-
1 U

760

The.se hoi.sfs operate on air pressures from 60 lbs. to 100 lbs.

1 XdvemlxT liii,"?, page 639,



Information Classification for the Management
Adapted from the Dewey Decimal S\ stem

Management Data Summary—Number 25'

IN the classification presented below tables for 331, 651 and
658 are recent expansions of those sections of the Decimal

Classification and are (with some extracts from earlier material)

printed in advance of Edition 12 by permission from Decimal

Classification and Kelative Index, Forest Press, Lake Placid

Club, X. Y., by which they will also be piililisiied in fuller form

as a separate. In 1910, tables for 651 and 658 were printed as

"proof under revision" and widely distributed for criticism.

A revision was issued in March 1921, and during the following

year an active interest in developing 658 was taken by Han-ison

W. Craver, Director, and Margaret Mann, chief cataloguer, of

the Engineering Societies Library in New York, and by the

Research Committee of the Detroit Cha])ter of the Society of

Industrial Engineers, consisting of W. G. Sheehan, Chairman,
Douglas E. Briggs, Christine H. Haller, D. Ashley Hooker,

James E. Morrison, W. W. Nichols, and Carl H. Seehoffer.

This resulted in the preparation by Dorcas Fellows, editor of

the Decimal Classification, of an extensive expansion, w-hich in

1922 was put in type for inclusion in Edition 11 of Decimal
Classification, but was withdrawn to allow for co-operation on
the part of the Joint Committee on Terminology, representing

'he American Institute of Accountants, the American Society of

.Me<'lianical Engineei-s, the American Management Association,

the National As,sociation of Cost Accountants, the Society of

Industrial Engineers, and the Taylor Society, acting through a

sub-committee consisting of R. T. Kent, Chaii-man, J. D. Hackett
and Edward H. Moeran. The table herewith printed represents

a consolidation of the work of the various parties interested.

—The Editors

Introduction

THE Decimal Classification of Melvil Dewey and the expan-
sion of it which was prepared by the International Institute

of Bibliography at Brussels, are schemes for the classification of

11 branches of knowledge. Both schemes provide a spc.'ial

place for the classification of the literature of business manage-
ment, but there are many other portions of these schemes which
'leal with topics of interest to those who are engaged in liusiness

iiterprises.

The present publication is an attempt to provide a convenient

-uide for cla.ssifyiiig the material usually wanted in a business

'ilUn'tion, by bringing together the appropriate cla.s.ses, with

;lieir correct symbols, and eliminating those which are not

relevant. It is, in brief, an excerpt from tlie ci>mplete tal)les,

lo which reference can be made for additional information when
'olleotions become large enough to rec|uire closer subdivision.

The original class numbers are used in the present work, so that

-Itch expansion may be made easily.

All sul)jects which contribute to business in lis economic and
linancial aspects have been retained, also all trades, industries,

professions, and commodities used in trade. Engineering sub-

jects contributing to plant maintenance are also included.

1 This article is one of a scries which gives in concise factual form
tnnilardizcd methods and accepted practice generally applicable
in industrial operntiun.

If it is neces.sary to diNnde by country, reference can be made
to the full Dewey tables.

In the usual case, the most used classes will be 651—658 and
659.1.

If further subdivision of any class is needed, it is often pos-

sible to accomplish it by combining two class numbers. For
example, articles on Cost accounting lor an Automobile plant

take 657 : 629.113, and Mechanical handling of coal takes

658.281 : 662.65.

The Class 658 has been called Management or Business

Methods. It is the method of management applied to stores,

manufacturing plants, or any fomi of business enterprise.

Many, if not all of these methods, are common to every type

of business, making the 658 group one which must constantly be

used in connection with other parts of the scheme. For example.

Methods of Management used in Textile mill takes the number
658.9 : 677. Again Operation Studies carried on in a Textile

Mill takes 658.542 : 677, giving emphasis to the Management
side; or, the numbers maj' be reversed 677 : 658.542, giving

emphasis to the industry side; or, both may be used if it is

desired to index in i)oth wavs.

Index
The index contains many siibjects not included in the Classifi-

cation Scheme because of lack of space. Names of trades and
articles manufactured are listed here as well as all subjects

mentioned in the tables. The numbers in the index are the

numbers in the full classification scheme, e. g., Artificial flower

industry takes the no. 688.4 which is a subdivision of the class

CS8 in the main table.

Fomi Numbers
It is frequently desirable to qualify a subject by the form in

which it is presented as, Statistics, Cost, etc. In order to show
this the following Form Numbers may be added to any number:

Example: 62(003) = Engineering Standards
(OtU) Statistics

(002) Quantities and Costs

(003) Contracts Specifications Standardization

(004) Designs Drawings
(005)

(006)

(007) Laws and Regulations

(005) Patents

(009) Reports (Official)

(01) Theory: Efficiency

(016) Hililioirraphy

(02) Hnndbooks Forms
(03) Dictionaries

• NiimWrs ni.irkc<l with one star arc taken from the Brussels
expansion of Dowoy.

449
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331.89 Disagreements beween capital and labor

.891 Attacks on freedom of work
Picketing. Scabs.

.892 Strikes

.89201 Causes

.8921 Union strikes

.8922 Si.Tnpathetic strikes

.8923 Unorganized strikes

.893 Other methods of workmen

.8931 Violent
Snbol;i*c

.8932 Mild

.8933 Boycotting

.8936 Unfair lists

.8937 Fair lists

.894 Methods of employers

.8942 Blacklisting. Laying under interdict

.8943 Wliitelisting

.895 Lockouts

331.9 Other questions

.91 International regulation of labor

.92 Right to work. National shops and yards

.97 Kncouragemenl to work. Medals, decorations, rewards

.99 Intervention of public powers in general

.991 Transport of workers. Workmen's ti-ains

332 Financial economics
For Financi.Tl control of business from the niannueniont side,
see 858.14

For Accounting, see 8S7

.04 Financial crisis

.1 Banks (General)

.2 Savings banks

.3 Loans on securities. Institutions and operations

.4 Money, Coins and coinage

.42 Single and double standard

.43 International standard

.45 Comparative value of moneys. Exchange

.5 Paper money
332.6 Stocks and stock exclianges. Financial markets. Bonds

•.63 Transferable securities

.7 Credit

Credit system, see also 658.882

333 Land: ownership, rights, and rent. Conservation of Nat-
ural resources
See al?.o 33h

.1 State ownerships

.2 Community ownership

.3 Private ownership

*l Family property, 2 Workmen's houses :inil gardens, S
Mortgages, 9 Kcal Estate

.5 Rent of land for cultivation

.6 Rent of land for building

.7 Special classes of land, forests, pasture, waste

.8 Mines

334 Co-operation. Mutuality

.1 Building .societies

.2 Co-operation banks

.3 Insurance companies
See also 36s

.4 Co-operative housekeeping

.5 Co-operative stores
See nl«o 83S.3S92

.6 Co-operative production (workmen's cos.)

.7 Friendly societies. Thrift. Mutual aid
See al.«o 9S8.S8*

•.71 Sick funds

335 Socialism. Communism

336 Public Finance

.2 Taxes

.21 Direct

.22 Real estate

.23 Personal property

.24 Income tax
For .Accounting methods, sec 837.45H

.25 Poll tax

.26 Customs. Duties
Sec also 337 Protection

.27 Excise, license, special taxes

.28 Local taxes

.29 Asses.sment and collection of taxes. Exemptions

337 Customs. Protection and free trade
For customs laws and tiiriffs on various specific articles, divide
by Uie class no. of the articles, as 337:669.1 = Duty on steel

338 Production. Industrial Economics
For Production witliin a plant, sec 05^.5

Agricultural products

Mining products

Water products = Fish, ice, etc.

Manufactured products. Factories

Prices and values
For prices of special commodities divide, as 33H.5:633 = Prices
of grains

•.58 Calculation of the net cost. Expense of production.

Price analysis

338.6 Gilds. Co-operation organizations of production

.8 Production monopolies. Trusts

•.91 Various elements or factors in production—Wealth

—

Land—Machinery, Patents, etc.

•.93 General organizations of enterprises

•.94 Division and concentration of labor. Use of machinery
•.95 Systems of running enterprises Leasing—Working on

shares, etc.

Size of undertaking. Large—Small industry

Industrial crisis. Scarcity, overproduction
See 332.01 Financial crisis

See 3S0.04 Commercial crisis

Intervention of the state in production

.96

.97

.98

339 Consumption of wealth

•.2 Division of wealth

•.3 Estimation of wealth. Capital and income
•.4 Consumption. Use of wealth

347 Private law
Put law of special topic with the subject, as water-supply La«s.
l!2s.l(007)

•.19 Corporation law

.2 Real estate

•.23 Property condemnations
•.2341 Franchise

•.27 Mechanics liens

.4 Contracts

•.5152 Workmen's compensation law
See also 838.3S255

•.56 Licenses

,7 Commercial and Maritime law

360 Associations and Institutions

Hii^pitJiN ('Uih«.-- Prison, clr.

368 Insurance
See also 6is.323

.1 Fire

.2 Marine

.3 Life

.4 Accident. Liability

Sec also Workmen's Compensation 311.8135 and 658.18135

.5 Animal and crop

.6 Plate glass
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.7 Boiler, Machinery

.8 Credit and bonds. Land titles

37 Education, Teaching profession

See 6(07) for Technical education. ....
See 638.386 for Training within a special business.

38 Commerce. Trade

Clas^; here works which treat the subject from an economic or

social standpoint. The technique is classed in 6d0.

*.01 Theory
38(06) = Trade associations

38(061) = Boards of Trade.

*.011 Supply and demand

•.012 Markets in general

*.04 Commercial crisis

See also 332.04 Financial crisis

See also 338.97 Industrial crisis

381 Domestic trade

382 Foreign trade, Importing, Exporting. Consular reports

389 Weights and Measures

51 Mathematics

53 Physics

54 Chemistry (Pure science)

See 660 for Industrial chemistry

6 Useful Arts

608 Patents, Inventions, Trade-marks

61 Medicine

613.6 Hygiene of employment

614 Public Health

614.7 Air pollution, Industrial

614.8 Industrial accidents

Safety devices and measures, see also 658.283

617.6 Dentistry

62 Engineering

620.1 Strength of materials. Engineering materials. Tests

621 Mechanical engineering

.1 Steam engineering

•*.101 Steam power-plants

.18 Steam generation and Transmission

Fuels—Furn ices— Boilers. Slokers. etc.

For Power factor within the plant, see 658.26

621.2 Hydraulic engines or motors Water wheels, Turbines,

etc.

621.3 Electric maciiinery. Industrial electricity

.31 Electric power production

••.31003 Super-power systems

".311 Electric and hydroelectric plants

.32 Electric lighting. Illumination

See al.-io 058.21. See also 628.9 and 665.7

.33 Electric traction

•.34 Electric drive

.38 Electric communication

.382 Telegraph

.384 Radio. Wireless

.385 Telephone

621.4 Air and Oas engines.

621.5 Pneumatic niachinerv

621.6 Blowing and Pumping engines

Internal combustion engines

Refrigeration

651.7 Mills—Factories, etc.

Use 638 for plant management.

*.71 For shop maintenance See 658.5

*.72 Foundry
.73 Forge shop

•.74 Wood working shops. Pattern-making

*.75 Designing and drafting-room practice

.76 Metallurgical works

621.8 Power transmission

.81 General machine design

.82 Shafting. Bearings

.83 Toothed gears and cams

.84 Valve motions

.85 Machiuei-y and ^lill gearing.?. Belts, etc.

.36 Hoisting and conveying machinery

See also 658.28

.87 Cranes and elevators

.88 Fastenings, Screws and bolts

.89 Lubrication. Lubricants

621.9 Machine tools

.91 Planing and milling machines

.92 Grinding and Filing. Abrasives

.93 Cutting and sawing

.94 Turning lathes

•.944 Rolling mills and milHng

.95 Pei-forating, Drills

.96 Punching and shearing

.97 Hammers, Riveting tools

.98 Bending, straightening and shaping

*.99 Threading and Screw cutting

622 Mining engineering

623 Military engineering

624 Structural engineering. Bridges, Arches

.9 Roots

625 Railway and Road engineering

.1 Railroad construction

.2 Rolling stock

.3 Mountain railways

.4 Elevated and underground, Subways

.5 Cable roads

.6 Street railways. Feeder lines

.7 Roads, Streets, Highways

.8 Pavements, Paving

626 Canal engineering

.8 Irrigation works

627 Rivers, Harbors, General HydrauUc engineering

For Hydraulic iiKicliiiics, >ec 621.2

.9 Lighthouses

628 Sanitary engineering

Sec also 638.239

.1 Water works.
See also 658.2,18

.2 Sewerage works

.3 Sewage and its disposal

.5 Industrial sanitation

See also 058.239

.51 Factories and trades.

1 Prevention of ilust and fume.s—2 Protection of throat and ,

eyes—3 Protection against infection. I

.52 Effluvium nuisances

.53 Smoke nuisance

.54 Disposal of liquid and solid wastes. Factory wastes

.6 House drainage

.8 Ventilation
See also 858.25
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.9 Lighting.

Sec also 033.21

629.1 Automotive industries

•.113 Automobile industry

•.12 Marine engineering. ••Shipbuilding

.13 Aeronautics

63 Agriculture. Farming

631.3 Farm machinery

633 Grains, Cereals, Vegetables

634 Fruits, Orchards, Vineyards

.!• Forestry

635 Market gardening

636 Stock raising

.5 Poultry.

637 Dairy and dairy products

.1 Milk

.2 Butter

.3 Cheese

638 Bee culture. Silk worms, etc.

639 Hunting and Fishing industries. Trapping

64 Domestic economy

648 Laundry industry

65 Communication—Business. (General)

••650.6 Public Utilities

651 Office economy
Sec .llso 6J3

.1 OlTice building

651.2 Equipment
.22 Fixtures

Partitions, counters, etc.

.23 Furniture. Chairs, Tables, etc.

.24 Furnishings and decorations

.26 Mechanical apjiliances, Telephones, etc.

Dictating machines

.264 Calculators—Adding machines
651.3 Organization -within the office.

llfttiT to class all organization material in h.-in.iB

.34 onice employees

.37 tirades and Titles

.372 Office manager

.373 Dept. heads

.374 Bookkeepers, Stenographers, etc.

651.4 Administration within the office.

Ik-llcr to cl.ass all material in 65s. 3 and its sulMlivisions.

651.5 Records. Files and filing.

.51 Form of records : Books—Cards, etc.

.52 Mode of production—Machine—Automatic

.53 Arrangement. Classification.

.54 Storage methods

.55 Accessories.

For Furniture, see (IJI.28

.56 Permanent records. Statistics.

•57 Temporary records. Ticklers, etc.
G51.6 Special material

.62 Specifications

.63 Estimates

04 Plans—Drawings—Maps

.65 Printed matter i.ssued by office.

Order blank.s, etc.

.66 Employees records

.67 Letter files

.673 By subject

.675 Removals

.677 Copies of outgoing letters

.678 Transfer files

651.7 Correspondence

.71 Stationery

.72 Blanks

.74 Style. Business English

.75 Letters—Form letters—Follow up, etc.

.76 Notices. Calls for meetings.

.77 Minutes—Committee busine.ss

See al.so 651.72

.78 Reports.

Organization of material—analysis.
Transmission and introduction.
Recommendations, etc.

652 Writing. Material—Methods—Cipher

•652.3 Typewriting.
For the Manufacture of Tjpewriters use 6^1.6

•.35 Duplicating and copjnng processes.

Photiiprintincr.
For Designing and Drafting-room practice, see 021.75

653 Shorthand. Stenography

654 Telegraph
For engineering, sec 021.3S: for Codes, see 053.

.5 Cables

.6 Telephone

.7 Alarms, burglar, fire.

.8 Speaking tubes. Pneumatic tubes.

.9 Signals.

655 Printing trade

.5 Publishing, Bookselling

656 Transportation
May be used in relation, as 050:002.05 r= Transportation of coal.
For Transportation methods within the plant, see 658.S'l

*.ll Street traffic

•.124 Motor trucking

•656.2 Railroads Transportation.

•.21 Railroad stations.

•.212 Railroad Terminals

•.22 Train operation.

•.23 Rates. Freight rates

•656.4 Elevated and street railroads, Subways.
*.6 .Shipping, Navigation.

For Shipping niotho<Is, see tf5^.7H8

•.62 Inland na\Tgation.

Water transport

••.65 Ferries

•656.81 Postal service

657 Accounts—Bookkeeping
Use in relation with industry, a^ :

6.>'

Gas companies

•.2 Bookkeeping
•.24 Commercial documents

Invoices—statements—bills of lading

•657.3 Various books and original records

Cashbooks—JournaLs—ledgers

•.37 Inventories

•.372 Profit and loss. Balance
'657.4 Accounting practice

*.41 Ca])ital accounts

'.42 Assets—Valuation—Depreciation

:6»i.'t.T = .\ccnunting for
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*.421 Fixed assets

Raw material—Depreoiation of plant

'.422 Current assets. Floating or liquid assets

1 Accounts receivable
i Accounts payable

•657.423 Operating assets

Sjndicate profits
Time transactions
Work in process

4236 Good-will

43 Personal accounts

44 Expenditiu'es and receipts

441 Overhead expenses

442 Incidental profit and loss

443 Commissions and interest

444 Sales accounts

45 Other accounts

452 Cost accounts

453 Sinking fund

458 Statements conforming to special requirements.

State supervision—Tax blanks

7 Public accounting. Auditing.

•.72 State control. Certification of accountants

•.74 Verification of accounts

•.79 Reports and certificates of accounts

658 Business Methods. Industrial management
For Office methods see 651—For Accounting see 657—For Adver-
tising see 659.1
For material on management of a specific business, see notes
under 058.9

.01 Theory Business efiBciency, or use 658(01)

658.1 Generalities

.11 Promotion

.112 Location

.113 Developing interest : prospectuses

.114 Foi-ms of enterprise

'657

•657

•^657

657

•657
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4 Interviews

5 Chanu'tei- analysis

6 Tests

62 Mental Tests

63 Trade Tests

9 Other

658.3116 Engaging Workers

2 Individual bargaining

3 Collective bargaining Representative bargaining

658.312 Deparlnienl organization

.3123 Service records Tesliraonials

.3124 Staff Grades Titles and duties

2 Officers : executive, director Heads of enterprise

3 Staff: deparlment, division and section heads

35 Understudies, deputies

4 Kmployees, routine workers

658.3125 Labor maintenance

2 Follow up
3 Transfers

4 Promotions

5 Rating of worker

.3126 Turnover

1 Causes

2 Calculations

9 Statistics

658.313 Termination of labor Unemployment Reemployment

.3131 Causes Legitimate grounds
. .3132 Warnings

.3133 Indemnities

.3134 Cancellation of contracts

.3135 By employer

2 Layoff

3 Discharge

.3136 By employee: quit

.3137 Unemi)ioynifiit

S By industry

.3138 Reemployment

658.314 Rules for workshop and office employ;ees Incentives

Discipline

.3141 Conversation

.3142 Personal calls or work

.3143 Soliciting money, subscriptions, contributions

.3144 Respect and care for property (tools, etc.)

.3145 Personal appearance, dress, uniforms

.3146 Courtesy Indifference

.3147 Incentives

2 Suggestions for systems

.3148 Discipline

2 Fines

3 Stoppage of wages
() Stoppage of privileges

658.315 Labor relations within the plant

.3151 Co-operative management Industrial democracy
Representation in industry

2 .Joint board of control

3 Works council

4 Works coiiimittees Shop committees
5 Company unions

.3153 Conciliation

.3154 Mediation

.3155 Arbitration

.3156 .loint conferences

.3157 Trade agreements

658.316 Jurisdiction over work Industrial and professional

tribunals

658.317 Patronal institutions favoring the personnel

.3171 Funds for pensions and for aid in general
••.3174 Stock ownership

658.32 Remuneration for work Wages Wage systems

For economic consideration, see 981.2

.321 General

.3211 Payment of wages Jlode (e. g. cash or check), place,

time, pay-rolls, paybooks
.3212 Stoppage, deduction, withholding

Sec also di.scipline 658.3148

.3213 Preferred claims for wages due

.3215 Fixing wage rates Minimum and maximum
3 Relation of wages to production

4 Relation of wages to cost of living Living wage
5 Minimum and maximum wage

.322 Wage scales: scale contracts, sliding scale

.3225 Extra pay Bonus

.323 Bases of wages and kinds of payment

.3231 By work done

.3232 By time : hour, day, week, month, year

.3235 Kinds of paj-ment

Truck system, store orders, shares payment in kind

.3236 Intervention of middleman
SulKOntract, sweating system, commissions

.3238 Payment by other than employer; fees, tips, etc.

658.324 Profit-sharing

.325 Pensions Insurance Benefit agencies

.3251 Pensions

.3252

.3253 Group insurance

.3254 Individual insui-ance

3 Life Insurance

4 Social insurance Workmen's insurance

41 Accidents

42 Sickness

43 Old age Invalidity

658.33 Labor of children

658.34 Labor of women
658.38 Laboring classes

For economic consideration, see 331.8

.381 Duration of work Rest

.3811 Length of day
8-hr. day. 10-hr. day, etc. .Shifts of work

.3812 Night work

.3813 Sunday work

.3814 Overtime Supplementarv hours

.3815

.3816 Vacation Leave of absence Absentism

.3817 Holidays

.3818 In special industries

658.382 Working conditions Places of labor

.3821 Dangerous, uncomfortable, unhealthful quarters

,3822 Industrial hygiene Me<lical supervision Prevention
of occupational diseases

2 Physical examination

3 Prevention of occupational diseases

4 Hospitals

5 Nursing

7 Surgical aid

71 First aid

76 Dental work
658.3823 Safety Accidents Occupational hazards

Sec also 6U.S rroteclion of human life from accidents
For equipment, sec fijv^'.ssa

01 Causes of Accidents

02 Safety committees

5 Fires

54 Drills Contests

658.3825 Employer's liability Reparation
2 Employer's liability

5 Workmen's compensation
658.383 Material needs

Food, clothes, shelter
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.3831 Cost of li\'iug

2 Working men's budgets

.3832 Co-operative stores

.3833 Dwellings

658.384 Morals and habits: thrift, temperance, amusements,

temptations

658.385 Intellectual life

.3853 Libraries Reading-rooms Employee publication

.3855 Lectures Demonstrations, etc.

.3858 Continuation schools

658.386 Training

.3861 Apprenticeship

.3862 Factory schools Vestibule schools Corporation

schools

658.5 Shop management Production

For economic eonsider.ition of Production, see 338

.51 Planning

.511 Job analysis

1 Instructions

.512 Routing

.513 Scheduling

.514 Dispatching

.515

.516 Standardization

Of product

Of equipment

658.53 Time records Production charts

.531 Time cards

1 Time measuring and recording devices

.532 Performance records

1 Predetermined performance charts

2 Accomplishment charts

.54 Rate setting

For wages, see 658.3215
,

.542 Operation studies

1 Time study

3 Motion study

4 Production study

.543 Time allowances

.544 Fatigue Study

658.56 Organization within the shop

.561 Shop methods

.562 Inspection Quality control

.563 Tool-room

For machine tools, sec 021.9

.565 Assignment of .jobs Instructions

.566

.567 Waste
See also 628.51

1 Salvage Utilization of waste

.57 Research and experiments

.571 Research

.572 Experimental work

.573 Testing

.575 Product design

.58 Shop maintenance

.581 Machinery maintenance

.582 Tool maintenance

.583 Emergency repairs

658.7 Buying Receiving Storing Shipping

.71 Department organization

.72 Bujnng methods

.721 Contract buying

.722 Buving direct from producer

.723

.724 Buying through salesmen

.725 Buying by mail

.726 Buying on open market

.727 Buj-ing through bids

.73 Prices

.74 Orders

.75 Follow up

.76

.77 Receiving

.771 Checking

.772 Inspection of purchased goods

2 Methods

.773 Invoices

.78 Storing and material control

See also 638.235 Storage facilities

.781

.782 Classification and s\Tnbolization of stores

.783 Records Requisitions Forms

658.784 Stockrooms Warehousing

1 Finished parts

2 Sales stock

.785 Storerooms

1 Raw material

2 Purchased parts

4 By-products

.787 Inventoi-y

See also 657.37

1 Depreciation

See also 637.42

.788 Shipping

1 Organization

2 Routine

21 Instructions

22 Checking methods

25 Bills of lading

26 Express forms

27 Shipping notices

658.7884 Packing

41 Specifications

42 Methods

44 Receptacles Wrappers Containers

45 Materials

47 Slips

658.7885 Transport and delivei-\' systems

Sec also 656 and 656.124

658.8 Selling

.801 Psychology of salesmanship

.807 Training of salesmen

.808 Sales analysis

658.81 Department organization

.811 Sales manager
1 Sales submanager, assistant sales manager

.813 Order clerk

.814 Billing clerk

.815 Follow-up clerk

.817 Sales records

658.82 Trade promotion

For advertising, see 659.1

.821 Methods of creating demand

.824 Sales letters

.825 Foi-m letters

.826 House organs Trade catalogs

658.83 Marketing product

.831 Outriglit sales

.832 Consignment

.833 Agency
658.84 Channels of sale

.841 Salesrooms

.842 Markets, fairs

.843 Peddling
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658.844 Auctions

.845 Sample rooms or exhibits

.846 Commereial travelei-s (shop to shop, store to store)

1 Salary

J Commis.sions

3 Expenses

.847 Canvassers, agents (house to house)

S.') Sales methods Salesmanship

.,S55 Display of goods or samples

.856 Exchanging Reotif>-iiig errors

.857 Approval system

.86 Wholesaling Jobbing

.87 Retailing

.871 Department stores

.872 Mail order houses

.873 Chain stores

.875 Commission business

.876 Brokerage

.877 Branches Agencies

.88 Collections

.881 Cash

.882 Credit

.883 Instalments

.884 Enforcement measures

.89 Selling applied to special industries

For business Iiuvjn? special numl>er prefer.ible cl.issed in Uie
number for tli.'it Itusiness. but may be olassecl liere wiOi sub-
division for the business.

658.9 Specific industries

Divide by industry, as Management of Watch factory =
658.9:691.11

.91 Mercantile business not having special number

659 Other topics

659.1 Advertising
See also -658. SS Trade promotion

•.13 Methods Appeals
*.131 Newspaper and Journal advertising

•.132 Prospectuses

•.133 Public signs Billboards Window dressing

•.1335 Electric signs

•.134 Yocal publicity

•.2 Commercial bureaus of information

66 Industrial chemistry. Chemic technology

661 Chemicals. Manufacture of chemical products
Sro indt'X for rms. for sperial proiiuots.

662 Explosives. Pyrotechnics. Matches

.6 Fuel : Coal, peat, natural gas, etc.

663 Beverages

664 Foods

.8 Preservation of foods Canning industry

665 Illuminating Industry

.7 Oas industry

666 Ceramic industries. Glass, etc.

667 Dye and color industries. Bleaching

668 Various chemical industries

See index for specific industry, as soip. clue. perlunuTy. etr.

669 Metallurgical industries

.1 Iron and steel

67 Manufacturers.
Class in fi70 and S-^o special manufactured articles of well-de-
lined llnishcd products, fiso is used for the professional trades
retpiirinjs specialized workers.
See index fi»r special articles manufactured as. stoves

671 Articles made of special metals and gems

672 Articles made of iron and steel

673 Articles made of brass, bronze and industrial alloys

674 Wood industries

675 Leather and hide industries

676 Paper industries

677 Textile industries

678 Rubber and similar products

679 Celluloid, Amber, etc.

68 Various trades and occupations
See note under 67

See index for specific articles made, as Optical instruments

681 Clocks—Musical instruments

682 Blacksmithing. Edged tools, etc.

683 Metal Working. Locksmithing, etc.

684 Cabinet Work. Carriage Making

685 Saddlery. Shoe-making. Trunks

686 Binding. Gilding, etc.

687 Clothing industry. Toilet goods. Hats

'688 Toy-making. Fancy goods

689 Other industries

69 Building trades
.See 62* for Structural Enirineerins

693 Masonry. Plastering

693.8 Fire-prootiug

694 Carpentry

695 Roofing. Slating. Tiling

696 Plumbing. Gas and pipe fitting

697 Heating and ventilation

698 Painting, Glazing, Paper hanging

699 Vehicle building. Car building

71 Landscape gardening

72 Architecture

73 Sculpture

74 Drawing, Decoration

744 Mechanical drawing

75 Painting

76 Engraving

767 Etching

77 Photography

778 Moving-pictures

78 Music

79 Amusements

792 Theatrical industry

92 Biography
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Subject Index for Management Information

Ability tests (i58.31150

Absentism 658.3Slt3

Accident insurance 368.4

management 658.325441

Accidents. Safety measures .... 658.3823

Accomplishment charts 658.5322

Accounting 657

Accounts, collecting of 658.88

Adding machines. Manufacture .681.141

office equipment 651.264

Addressing machines 652
Advertising 659.1

for workers 658.311512

manager 659.1

Aeronautics 629.13

Age. Classification of workers. .658.31133

Agencies. Employment bureaus

658.311511

Labor. Personnel 658.3112

for selling goods 658.877

for marketing 658.833

Agents, selling 658.847

Agriculture 63
Agricultural implements 631.3

products. Economics 338.1

Air engines 621.4

Air pollution. Hygiene 614.7

Alarms, signals 654.7

Alcohol. Manufacture 663.5

synthetic. Manufacture 665.8842
Alien labor 658.31136
Aluminum industry. Metallurgy. .669.71

Amber. Manufacture 679.1

Amortization 657.42

Amusements 79

for workers 658.384

Applications. Personnel 685.31152

Apprenticeship 658.3861

Approval system. Selling 658.857

Arbitration. Labor 658.3155

Architect lu'e 72

Art in industry. Design 74
Articles made of brass 673
made of iron and steel 672

made of special metals 671

manufactured (See name of article

in this index)

Artificial flower industry 688.4
fuel *.

662.8
light. Plant management 658.242
stone. Manufacture 666.8

Asbestos industry 677.511

Asphalts 665.45

Assembling machines 621.713

Assets, current 657.422
fixed 657.421
operating 657.423
valuation 657.42

Assignment of jobs. Instructions 658.565

Associations and institutions. General. 3C
Auctions 658.844

Auditing. Public accounting 657.7

Automatic apparatus. Slot machines. . . .

681.13

clocks 651.52

Automobile industry 629.113

Automotive industrv 629.1

Baking industry 664.6

Bankruptcy .

.

' 347.7

Banks and banking 332.1

Bargaining for labor 658.3116

Barrels. Manufacture 674.4

Bases of wages. Management . . .658.323

Baskets, wicker 674.63

Beads, glass. I\Ianufacture 666.27

Bee cidture 638

Beers. Manufacture 663.4

Beeswax 665.231

Beet sugar 664.1

Bells. Manufacture 673.5

Belting. Plant equipment 658.2621

Belts, leather. Manufacture 675.7

Benefit agencies 658.325

Beverages 663

Bibliogi-aphy 016
Billboards ." 659.133

Billheads 651.715

Billing clerk. Selling 658.814

Bills of lading 658.78825

Binding industry 686

Biography 92

Blacklisting strikes 658.3894

Blacksmithing 682

Blankbooks. Manufacture 686.8

Blanks ( forms) 651.72

filing 651.65

Bleaching 667.1

Blowing and pumping engines 621.6

Blowpipes. Manufacture 681.3053

Boards of trade 38(061)
Boiler efficiency. Engineering. .. .621.18

management 658.261

Boiler insurance 368.7

Boilers and furnaces. Engineering 621.18

Bolslievism 658.38863

Bolts. Machine fastenings 621.88

manufacture 621.99

and nuts 621.886

Bonds 3.32.6

Bone industry 668.3

Bonus 658.3225

Bt)okbinding industry 686

Bookkce])ers 651.374

Bookkeeping 657.2

Books for workers 658.3853

Bookselling 655.5

Boot-making 685.3

Boring machines 621.95

Botanical work 58

Bottles. Manufacture 666.171

Bo.xes, wooden. Manufacture .... 674.61

Boycotting 658.38933

Branch stores 658.877

Brass articles. Manufacture 673
Bread industry 664.6

Bricklaying 093.2

Bricks. Manufacture 666.7

Bridge engineering 624

Briquetting (fuel) 662.&

Brokerage business 658.876

Bronze articles. Manufacture 673

Brushes, paint 686.885-

Budget control. ^Management 658.14

Budgets. Accounting 657

workingmen's 658.38312'

Building materials 691

Building and loan associations 334.1

trades 69

Buildings, factory 658.2'

Business. General 65

conditions. Forecasting 338.97

control. Production 658.5

cycles 338.97

education 65(07)

English 651.74

ethics 174

finance. Management 658.14

hazards. Management 658.1

letters 651.75

sales letters 658.824

management 658

manager 658.31242

methods 658-

publicity 659.1

reports 651.78

streets 656.1

success in 174

Butter business 637.2

Button-making 688.2

Buying 658.7

By-products. Storage 658.7854

Cabinet work 684.5

Cable messages 654.5

railroads 625.5

Cafeterias. Restaurants 647.95

for workers 658.3827

Calculating macliines 651.264

manufacture 681.14

Calculations of labor turnover. 658.31262

Calico printing 667.3

Camping equipment. Manufacture 685.53

Canal engineering 626

Cancellation of labor contracts . .658.3134

Candle manufacture 065.15

Canning industry 064.3

Canvassers. Sales methods 658.847

Capital accounts 657.41

Capital and income. Estimation of. .339.3

Capital and Labor. Economics 331

relations. Personnel 658.31

Card records 651.5

Card system. Office equipment. . .651.513

Cardboard industry 076.6

Carpentry 694
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Carpet indiistry (i77.64

Carriage-making 684.2

Cars, railroad 625.2

Cartons. Shipping containers. .65S.68S44

Cash aecoiints 6.58.882

collections. Manag:euient 658.88

pavinent 658.881

registers. Manufacture 681.145

office equipment 651.264

Cashl)ook. Accounting 657.31

Catlh' business 636.2

Celluloid industry (i79.5

Ceinciit. Manufacture 666.94

Cementing materials 666.0

Ceramic industries 666.3

Chain stores 658.873

Chains. Decorative. Manufacture
671.131

iron and steel 672.6

Character analysis. Selecting workers. .

.

658.31155

Character of workers 658.31141

Charged waters. Manufacture . . . .663.64

Ciiart construction. Drawing-room
practice 621.753

Charts. Production 658.53

Checking. Buying dept 658.771

methods. Shipping dept. ...658.78822

Chemical products 661

Chemicals. Manufacture 661

Chemistry 54

industrial 66

Child lalwr. (In plant) 658..33

Chocolate. Manufacture 663.91

substitutes. Kolas, etc 663.92

Ciders. Manufacture 663.3

Citizenship 323.6

Classification. Filing system 651.53

of stores material 658.782

of workers 658.3113

Clerks. Office workers 651.373

Climatic conditions. Location. . . .658.211

Clock making 681

Clocks, automatic 651.52

Clothing industry 687

Coal. Fuel 662.6

Coal tar products 668.73

Coat rooms 658.38276

ColTee. Technology 663.93

substitutes 663.94

Coinage 332.4

Coins and medals. Manufacture . . .671.4

Coke industry 662.74

Collecting of accounts 658.88

Collective bargaining. Labor . .658.31163

Combustion engines 621.4

Commerce 38

Commercial bureaus of information 659.2

catalogues 658(085)
correspondence 651.7

credit. Finance 332.7

crisis 380.04

law 647.7

travelers 658.846

Commission business ()5S.875

Commissions on sales 658.846.2

Commimication 65

Coinniunity ownership of land 333.2

Company aid fluids 658.3171

t (iiii]iaiiy uiuiiMs 658.31515

Competitions. Production 658.553

Compulsory unions 658.3889

Conciliation. Labor 658.3153

Concrete floors 693.74

Condemnation of property. Law ...347.23

Consignment selling 658.832

Construction engineering 624

Consular reports 382

Consumption of wealth 339

Containers 658.78844

Continuation schools 658.3858

Conlnict buying 65S.721

labor ...". 658..3.54

Contracts (form) (003)

labor. Cancellation 658.3134

law 347.4

and specifications (form) (003)

Conveying machinery 621.86

Conveyors. Management 658.281

Convict labor 658.351

Cooperage 674.4

Co-operation. Mutuality. Economics 334

banks. Economics 334.2

management 658.3151

Co-operative stores. Economics .... 334.5

among workers 658.3832

Copper. Metallurgy 669.3

Cojiying and duplicating processes 652.35

Copying presses. Manufacture ...681.62

Corks, bottling 674.83

Corporation law 347.19

Corporation. Form of business 658.1145

Correspondence 651.7

Correspondents. Office files 651.67

Cost (form) (002)

Cost accounting 657.452

Cost control. Accounting 657.452

management 658.14

Coslkeeping 657.452

Cost of living 331.83

of workei-s 658.3831

Cost systems. Accounting 657

Costs (form) (002)

Cotton dyeing 667.3

Counters. Office equipment 651.22

Courtesy 658.3146

Courts, industrial 331.155

Crackei'-making 664.68

Cranes 621.87

Crating for shipment 658.7884

Credit, commercial. Finance 332.7

Credit and bond insurance 368.8

Credit dei)artment. Sales 658.882

Crockery. .Manufacture 666.6

Crushing machines 621.926

Customs. Tariff 337

taxation 336.20

Cutlery. Manufacture 672.71

Cutting machines (i21.93

Cyclopae<lias (form) (03)

D

Dairy and dairy products 637

Dangerous occupations 658.3821

]>angeiiuis quailej- lur wuikiMs 658.3821

Delivery of goods 658.7885

Demonstrations of business 658.3855

Dental work. Personnel 658.382276

Dentistry 617.6

Department organization 658.16

buying 658.71

personnel 658.312

Department stores 658.871

Depreciation. Accounting 657.42

management 658.7871

Design. Art in indastry 74

(form) (004)

plant building 658.23

of product 058.575

Designing and drafting-room practice. .

.

621.75

Designs and drawings (form) (004)

Dictating machines. Office equipment . .

.

651.263

Dictionaries (form) (03)

Direct labor 658.31131

Discharge. Personnel 658.31353

Discipline. Personnel 658.3148

Dispatching. Shop management .658.514

Display of goods. Advertising . . . 6.59.13

selling 658.855

Disposal of sewage 628.3

Disposal of waste. Sanitarj- engi-

neering 028.54

Domestic economy 64

Domestic trade 381

Drafting-room practice 621.75

Drawing. Mechanical 744

Drawings. Filing 651.64

(form) (004)

Drilling machinery 021.95

Duplicating and copying processes 652.35

Duration of work 658.381

Duties and customs. Tariff 337

Dve industrv 667

MciiMiiniics 33

Education (form) (07)

teaching profession 37

within the plant 658.386

ElTiciency. Theory of management . 658.01

I'^flluvium nuisances 628.52

Eight-hour day 65S..3811

Electric drive 621.34

lighting 621.32

Electric machinery 621.3

Electric plants 621.311

Electric power factor in management
658.26

Electric power generation. Man-
agement 658.261

Electric power plants 621.311

Electric power production 621.31

Electric signs. Advertising 659.1335

Electric traction 621.33

Elevated railroads 656.4

Elevators 621.867
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Elimiuation of waste in industrj' . 658.567

Emergency repairs. Shop maintenance..

658.583

Employee co-operation 658.3151

rating. Personnel 658.31255

references 658.31155

representation 658.3151

Employees. Promotion 658.31254

rules for 658.314

selection of 658.3115

training of 658.386

Employees' advisory council . . . 658.31513

Employees as stockliolders 658.3174

Employees' magazine 658.3853

Employer's liabUity 658.38252

Emplo^•ment agencies. Manage-

ment 658.311511

Employment manager 658.31242

Enameling industry 666.26

Engineering 62

Engineering management 658

Engineering materials 620.1

Engines 621

Engraving 760

Envelopes 651.718

Equipment for office 658.2

of plant 658.2

of workers 658.3114

Etching 767

Ethics, business 174

Exchange. Finance 332.45

Exchanging goods purcha.5ed .... 658.856

Excise, public funds 336.27

Executives of plant 658.31242

Expansion of plant 658.231

Expenses, selling 658.8463

Experimental work. Production. .658.572

Explosives 662

Exporting 382

Express fonns. Shipping .... 658.78826

freight rates 656.23

Extra pay 658.3225

Factors in production. Economic. .338.91

management 658.5

Factory schools 658.3862

Factory wastes, disposal of 628.54

utilization 658.5671

Fancy goods. Manufacture 688

Fans. Manufacture 688.5

mechanical 621.63

Farm machinery 631.3

Fanning 63

Fatigue study 658.544

Fats and oils. Technology 664.3

Feather industry 675.84

Feeder lines. Railroads 625.6

Ferries. Transportation 656.65

Fertilizer industry 668.6

Files and filing. Office 651.5

Finance. Public 336

Financial control. Management . . .
658.14

Financial crisis 332.04

Financial economics 332

Financial markets 332.6

Fines. Personnel 658.31482

Finished parts. Storage 658.7841

Fire alarms 654. i

drills 658.54

engines 621.68

insurance 368.1

proofing 639.8

protection. Management 658.284

Fireworks. Manufacture 662

Fires. Protection of workers . . 658.38235

Fish culture and marketing 639

Five and ten cent stores 658.873

Fixing wage rates 658.321.0

Fixtures. Office 651/22

Flax industries 677.1

Floor coverings. Office 651.241

Floor space. Plant layout 658.234

Flour industry 664.7

Flowers, artificial. Manufacture . . .
688.4

Fluctuations in industry 338.9*

Follow-up. Personnel 658.31252

Follow-up clerk. Selling 658.815

letters. Office correspondence ..651.75

methods in buying 658.75

Food preservation 664.8

Food products 664

Forecasting production 338.9/

Foreign trade 382

Foremen 658.31243

Forest lands 333.7

Forestry 634.9

Forge sliop 621.73

Forging machines 621.97

Form letters. Office 651.75

selling methods 658.825

Forms (blank). Office 651.72

Forms of business enterprise 658.114

Foundry 621.72

Franchise. Law 347.2341

Free trade 337

Freight rates 656.23

Friendly societies. Economics 334.7

Fruit culture 634

Fuel industry 662.6

Fuels. Artificial 662.8

steam engineering 621.18

Funds for pensions, etc 658.3171

Fur garments. Manufacture 675.6

Fiiinaces and boilers 621.18

Furnaces and fuels 669.8

Fuini.'ihings, office 651.24

Fiiiiiiliire. Manufacture 684.52

metal 672.94

Galvanizing 669.58

Games. Manufacture 685.6

Gantt chart 658.53

Gas as fuel 662.76

Gas engines 621.4

Gas-fitting trade 696.2

Gas manufacture 605.

i

Gasoline engine 621.4

Gelatin industrv 668.3

Vol 7, No. 4

Gem-cutting 671.1o

Geological work oo

Glass. Manufacture 666.1

Glazing 686.6

Glove and mitten industry 685.4

Glues 668.31

Glycerin industry 668.2

Goldsmithing 671.1

Grain business 633

Gramophones, ilanufaeture . . . 681.8432

Graphic charts. Production 658.53

Graphic methods. Statistics 311

Graphs. Statistical office records 651.5636

Gra\ity conveyors. Management 658.2813

Group insurance 658.3253

Gums. Technology 668.4

Gunsmithing 683.4

H

Hair and bristles industry 675.82

Hammering machines 621.97

Hammers. Manufacture 682.4

riveting tools 621.97

Hammocks. Manufacture 685.53

Hand conveyors and hoists 658.2811

Handbooks "( form) (02)

Handicapped workers 658.311359

Handling material. Management 658.281

Harbor engineering 627

Hardware 683.1

Harness-making and trade 685.1

Hat-making 687.4

Health of workers 658.31147

public • 614

Heating and ventilation of building. . .697

Heating factor in management 658.25

Highway engineering 625.7

History" (form) (09)

Hoisting machinery 621.86

Hoists. Handling material 658.281

Holidays 658._3817

Hooks. Manufacture 672.83

Hosiery. Manufacture 687.3

Hospitals for workers 658.38224

Hotel business 647.94

Hours of labor. Economies 331.81

management 658.3811

House drainage 628.6

House organs 658.826

Houses. Workmen's 658.3833

Hunting and fishing industries 6,39

Hydraulic engines 621."_

engineering 62/

"machinery 621.'-

motors 621—

Hydroelectric power plants 621.311

Hygiene of emplo\Tnent 658.382

I. \x, w 331.8864

Ice, manufactured 621.5



621.57

665

325

382

Manufacture . 665.67

April, 1924

Ice-making aiiiKiiaiu^

Illuminating industry

Immigration

Importing

Incandescent lamps.

Incentives. Personnel 658.314(

Income and capital, Estimation of . .339.3

Income tax 336.24

accounting 657.458

Indemnities. Labor 658.3133

Inde.x numbers 311

India-rubber ('''8

Indirect labor 658.31131

Industrial chemistry 66

Industrial crisis 338.9 <

Industrial democracy. Personnel 658.3151

Industrial economics • 331

Industrial education (General) 6(07)

management 658.386

Industrial hygiene. Management
658.3822

Industrial management 658

Industrial relations. Management
658.3151

Industrial research (General) 6(072)

Industrial research (Special Fonn) (072)

management 658.5(1

Industrial tribunals 658.316

Industrial trucks 658.281

Industrial waste 658.567

disposal of 628.54

utilization 658.5671

Industries. Management 658.9

Ink. Manufacture 667.4

ManagemExNT and Administration

Joint conferences. Personnel ...658.3156

Journal. Accounting 657.32

K

Inland naviga tion 656.62

.658.562

,.6.58.772

. . 658.883

681

368

. . 665.5

. . . .683

..643.3

.677.66

machines 677.0.-3

Kerosene

Keys and locks

Kitchen. Domestic economy.

Knit fabrics

Knitting

Knives.

Kodaks
Cutlery 67

Inspection. Quality control.

Ins))ection of purchased good.-

Instalment plan

Instrument making

Insurance (General)

personnel 658.32.54

for labor classes 331.25

Insurance societies 334.3

International standard. Finance ..332.43

Interviews. A])plicants 658.31154

Inventions 608

Inventories. Accounting 657.37

management 658.787

Invoices. Buying dept 658.773

Iron and steel industry 669.1

Iron articles. Manufacture 672

Iron beds. Manufacture 672.91

Iron work (artistic) 682.6

Irrigation works. Land drainage ..626.8

Ivory-making 688.1

4G1

Lighting of houses 628.9

of industrial plants 658.24

Lime. Chemical technology 666.91

Linoleum 677.686

Li(|uid fuel 662.75

Living wage. Economics 331.2154

management 658.3214

Loans on securities 332.3

Location of a business 658.112

III plant building 658.219

Lockouts 658.3895

Locksmithing .683.3

Locomotives 621.13

Lubrication and lubricants 621.89

Lumber indastry b(4

Lunchrooms for workers 658.3827

Labor associations 331.8/

availability 658.213

contracts 658.311

hours of (See Hours of labor)

maintenance 658.312o

of children 658.33

of women 658.34

relations within the plant 658.315

supply 658.3112

turnover 658.3126

unions 331.88

Labor and capital. Economies 331

Labor and capital relations. Personnel .

.

658.31

Laboring classes. Economics 331.8

Labor-saving devices. Equipment .
658.28

management 658.38

Lace Manufacture 677.6^53

Lacciuer and lacquering 667.8

Lamp shades. Manufacture 688.6

Lamps 665.6

Land. Ownership, etc 333

value. Plant 658.212

Landscape gardening '1

Lathes 6-il-94

Laundries ""^^

347.7

347

ries

Law. Commercial

private

Laws and legislation ( form) (007)

Layoff. Personnel 658.31352

Lead industry. Metallurgy

Leather and hide industries

Leave of absence

Lectures to workers

Ledgers. Accounting

Length of day 658.3811.

Cai eof 651.6

Ja]>an lacquering 667.8

Jewelry. Manufacture 671.12

Job analysis 658.511

assignments. Shop 658.56;)

Jobbing 658.86

Joint board of conli-ol.

Letter file

Letterheads • • • •

Lettering (mechanical drawing)

Ixjfters, business

Libraries for workers

License.

Licenses

Life insurance .

.

ju'i-sonnel ....

Lifting machinery

Personnel Lighthouses ......

658.31512 Lighting industries

..651.75

.(V)S.385

Taxation 336.27

347.56

....368.3

65S.3-2543

...621.86

....627.9

665

M

Machine-shop management 658.58

Machine shops 621.71

Machine tools 621.9

Machinery. (For special machinery see its

application, as Textile machinery.) .621

electric 6'-1.3

Machinery in industry 338.94

Machinery maintenance. Management. .

.

658.581

Mail order houses 658.872

Management 658

Manufacture of chemical products . . .661

Manufactured articles. (See name of

article in this index.)

Manufactured products 670

economics 338.4

Maps. Filing of 651.64

Marble 691.2

Marine engineering 629. l'_

Marine engines 621.12

ilarine insurance 368.2

Market gardening -GSo

Marketing product 658.83

Markets, fairs 658.842

for goods. Economics 380.012

Masonry. Construction 693

plastering 693.6

Matches 662.53

Material control. Storage 658.78

Material handling. Management . .6.58.281

Mathematics _•
• • j_51

Mattresses. Manufacture 6S4.722

Maximimi wage. Management . . 658.32155

Measures and weights 389

Measuring instruments. Manufacture...

681.2

Meat industry 664.9

651.713 Mechanical drawing "44

744 Mechanical engineering 621

Mechanical fans 621.63

Met'hanical liamlliiiL'. Management
6.58.2S1

Mechanics liens 347.'_(

Meiials and coins. Manufacture 671.4

Mediation. Labor 658.3154

Medical profession 61

Medical supervision. Management
658.3822

669.4

675

.65S.3816

. 658.3855

...6.-)7.32
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Mental tests. Personnel 658.311562

Meieantile business ?°^"?}

Messengers, office ^
a^'^

Metal articles. Manufactiu-e b7i

chains
672.6

cutting
62193

fibers -^'f^
furniture

672.94

trade. Foundry practice 621./-

working 683

Metallurgical industries o«'^

works 621.<6

Manufacture 681.12

...623

.637.1

621.83

.646.5

Milling and planing machines 621.91

Mills (rolling) 621.944

Mineral oils

Mines. (See mining engineering.)

Meters.

Military engineering

Milk business

Mill gearing

Milliner;

Operation studies 658.542

Optical instruments. Manufacture .
.
681.4

Order clerk. Selling 658.813

Orders. Bujing orders ^6oS.74

Organization. Buying 658. 1 881

of labor 658.38-

plant 658.16

within the office 651.3

within the shop 658.56

Organs. Manufacture 681. 8'-

Overhead conveyors. Manage-

ment 658.281

Overtime 6o8.3814

Ownership of laud .333

of stock by employees 658.3174

.665.4

Packing cases. Manufacture 674.65

Minimum wage. Management. .658.32155 iJ^gking for shipment 658.7884

Mining engineering
"'^'^ " ' -"-^ '—'' «64.9.622

,..333.8

...338.2

...332.4

.658.384

. . .691.5

Ownership

products. Economics

Money
Morals and habits. Personnel

Mortars. Building materials.

.

manufacture 666.93

Mortgages on land 333.33

Motion-pictures.

Motion-study .

.

Motor trucking 656.124

Moving-picture industi-j' "8
Moving-pictures within the plant .

.

(Sec moving-pictures.)

658.5423

.658.3853

698

676

.658.1142

Music
Musical instruments.

658.382352

78

Manufacture... 681

N

Natural gas. Fuel

Needles and pins. Manufacture

, . . 662.6

,.672.82

Newspaper advei'tising 659.131

Nickel plating 669.247

Night work 658.3812

Numbering machines ^651.265

Nursing. Personnel 65S.382'_o

Nuts. Manufacture

and bolts

. 621.99

621.886

Office boy

buildings and rooms

emjiloyees

equipment

manager
methods

space in building

. 651.374

...651.1

..651.34

...651.2

.651.372

651

.658.236

Packing industry (meat) ..664.9

Paint brushes. Manufacture 686.885

Painting. (Fine arts.) ^o

Mechanical 698

Paints and Pigments. Technology. .667.6

Paper. Employee publication .

Paper hanging

Paper industry

Partnership
__ _

Pasteboard industry 676.6

Patents (form) (008)

general ; -608

Patronal institutions 658.317

Pattern-making 621.74

Pavements and paving _ 625.8

Pa\Tnents of wages 658.3211

Pa"v-roll
658.3211

Peat. Fuel 662.6

Peddling 658.843

Pencils. Manufacture 686.8633

Pens and penholders. Manufacture
686.863

Pensions. Company funds for . . 658.3171

personnel 658.3251

Peonage 658.356

Perforating machine^' 621.95

machines. Manufacture 681.626

Performance records and charts . .
658.532

Periuniery industry 668^.5

Poriodicais (form) _(05)

Personal aceoimts. Accounting ...657.43

Personal property tax ;.::^?,6"'^^

Personality of workers

Personnel

department. Organization

manager
publications

Petroleum. Refining

Phonographs, ilanufacture

Photography V-Wl-
Photo-printing bo-.do

Phvsical examination of workers
658.38222

53

.681.8162

Piecework 658.32_31

Pigments and paints 667^6

Pins. Manufacture 672.81

Planing machines 6L1.91

Planing and milling machines 621.91

Planning. Shop management 658.51

Planning department. Office .... 651.321

Plant, building and equipment ^658.2

proximity to market 658.216

expansion 658.231

paper 658.3853

Plaster. .
Manufacture 666.8

Plastering industry 693.6

Plumbing industry -696

Pneumatic machinery 621.5

Political economy 33

science "z^

Poll tax 336.25

Porcelain 666.D

Portland cement 666.94

Postal service. Transportation 606.8I

Pottery. Manufacture 666.3

Powder industry 662

Power conveyors. Management . 658.281-

Management 658.26

. . 658.261

..621.311

..621.101

...621.31

,..658.217

...658.262

i

factor.

generation. Management .

plants. Electric

plants. Steam

production. Electric

supply. Source of for plant

transmission. Management

.

Predetermined performance charts

658.5321

Preservation of foods 664.8

meats and fish ;6b4_9

Price analysis. Economics o38.5S

Prices. Buying prices 658. 1 3

and values. Economies 338.0

Printing inks „66<^o

Manufacture 681.b-

655

Standardization of 658.516

658.575

Industrial economics . . .338

management 658.0

658.53

ilanagement

presses.

trade .

Product.

design .

.

Production.

Production

charts . .

equipment.

monopolies

study

Proficiency test

Piotit-shariug.

management
promotion of

Promotions.

Economics

...658.27

338.8

.658.5424

658.31156

...3.31.24

..6.58.324

a business 658.11

Personnel 658.31254

Economics

.658.31141

658.3

...658.312

.658.31242

. . 658.3853

665.5

. . 681.8432

Physics

Piano. Manufacture

Oils and varnishes 6G(.5

Old age pensions 658.325443

Picketing. Strikes . . .

Picture-frame making

Propertv. Respect for by employees
'

658.3144

Property condemnations 34/.23

(See "also Real Estate)

Proprietorship ^^^
Z,

Prospectuses. Advertising 659.13-

business organization 65S.ll^

Protection and free trade 33

1

Proximity of plant to market. .
.
.658.216

Psychology
rVa 801

of salesmanship 608.8OI

Public accounting 657.7

finance .

,
.658.3891 health • ."^

686.5 utilities
650.6
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Publicity. Advertising G59.1

I'ublisliing business 655.5

Pulp. Paper industry 676

Purchasing _. 658.7

Pyrotechnic industry 662

Q

jiuality control. Production ....658.562

(Quantities and cost (form) (002)

(Quarry industry 622.35

guit. Personnel 658.3136

R

Badio 621.384

Bailroad cars 625.2

construction 625.1

engineering 625.1

rales 656.23

stations 656.21

terminals 656.212

transportation 656.2

Bate-setting. Pi-oductiou 658.54

wages 658.3215

Bates. Railroad 656.23

Baw materials. Availability 658.215

storage 658.7851

Rating of worker. Personnel . 658.31255

Reading-rooms for workers .... 658.3853
Real estate. Land ownership 333.39

law 347.2

taxes 336.22

Receiving and storing goods 658.77

Receptacles. Shipping 658.78844
Recording devices. Time records

658.5311

Records, care of. Office 651.5

requisitions ( Stores ) 65S.783

Re-employment 658.3138

References. Personnel 658.31153
Refrigerating machines 621.55

Relation of wages. To cost of living

658.32154
to production 658.32153

Relations of capital to labor 658.31

Remuneration for work. Management..
658.32

economics 331.2
Rents. Land . . 333

I

for building 333.6
for cultivation 333.5

l^Bpairs. Shop maintenance 658.583
Reports. Analysis of 651.78
how to prepare 651.78

Representation in industry 658.3151
Requisitions for supplies 65S.783
Research, industrial ( form ) ( 072

)

and experiment. Management . .658.57
in industrial plant 658..571

Rest periods 658.381

Ke.strooms. Personnel 658.38276

plant equipment 658.237
Restaurant business 647.95

Retail trade 658.87
Revolutionary unions 331.886
River engineering 627
Riveting tools 621.97
Road engineering 62.5.7

Rolling mills 621.944

Roofing 695
Roofs. Construction engineering. . .624.9

Rope-making 677.7

Routing. Production 658.512
Rubber goods 678.57

Rubber industiy 678
Rules for employees 658.314

S

Saddlery industry 685
Safes. Manufacture 672.93
Safety committees. Personnel

658.382302
devices. Equipment 658.283
lamps. Mining 622.48
measures. Personnel 658.3823

Salary- of salesmen 658.8461
Sales analysis 6.58.80S

equipment. Management 658.282
letters 658.824
manager 658.811
promotion 658.82
records 658.817
stock. Storing 658.7842

Salesmanship 658.85
Salesrooms 658.841
Salt industry 664.4

Salvage, Utilization of waste 658.5671
Sample rooms 658.845
Sanitary engineering 628
Sanitation. Industrial plant 6.58.239

Savings banks 332.2
Sawdust industry 674.81
Scabs. Strikes 658.3891
Scheduling. Production 658.513
Scientific management 658
Screw-cutting 621.99
Screws. Machine fastenings 621.88

manufacture 621.99
Sculpture 73
Secretaries 651.374
Securities, Transferable .332.63

Selecting workers 658.3115
Selling methods 658.8

Service eq\iipment. Building. .. .6.58.237

management 658.28
Ser\-ice Records. Personnel 658.3123

Sewage, disposal of 628.3

Sewerage works 628.2

Sewing machines 687.1053

Shelving. Office equipment 1)51.22

Shifts of workers 658.3811

Shipbuilding 629.12

Shipping. Transportation 656.6

containers 658.78844

fi-om factorv 658.788

Shoemaking 685.3
Shop committees 658.31514
Shop maintenance. Management. .658.58

Shop management. Production 658.5
Shop methods. Production 658.561
Shorthand 653
Show windows 659.133
Sickness. Insurance. Personnel

658.325442
Signals. Communication 654.9
Signs. Advertising 659.133
Silk industry and trade 677.4
Silver plating 669.228
Silversmithing 671.1
Simplification of products 658.516
Site of industrial plant 658.218
Skilled and unskilled labor 658.37
Sliding scale. Wages 658.322
Slot machines. Manufacture 681.13
Smoke nuisance 628.53
Soaj) industry 668.

1

Social surveys. Economics 309.1
Socialism 335
Societies (form) (06)
Soliciting money of workers 658.3143
Sociology 3
Soda water 663.64
Specifications (form) (003)

for packing 658.78841
Spices 664.5
StaflF. Office force 651.373

plant force 658.31243
Standardization. Production ...658.516
Standards ( fonii) (003)
Stationery. Office equipment 651.71
Statistical charts 658..53

compilation for 311
Statistical methods 311
Statistics (form) (001)

economics 31
office records 651.56
of labor turnover 65S..31269

Steamboilers 621.18
Steam engineering 621.1

Steam-fitting industry 696.3
Steam power-plants 621.101
Steel articles. Manufacture 672
Steel industry 669.1

Stenographei-s 651.374
Stenography t>53

Stock and stock exchanges 3.32.6

Stock companies. Management. 658.1 144
Stock ownership by employees. .658.3174
Stock-raising 636
Stockrooms. Office equipment .. .651.464

storage 658.784
Stokers. Steam engineering 621.18
Stoneware. ^Manufacture 666.6
Storage facilities. Plant layout .. 6.58.235

methods. Office eipiipment 651.54
Storerooms. Management 658.785

Stores, branch 6,58.877

chain 658.873
department 658.871

Storeskeeping. Classilication ...658.782

Storing and material control 658.78

Stoves. Manufacture 672.2

Strawboanl industry 676.6.5

Street railways 656.4
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Street ti-affic 656.11

Streets 625.7

Strength of materials. Tests 620.1

Strikes 331.89

Subcontract. Wages 658.3236

Subways. Construction 625.4

transportation 656.4

Suffrage 324

Sugar industry 664.1

Suggestions from emploj-ees .... 658.31472

Sunday work 658.3813

Superpower systems 621.31003

Supplies. Storeskeeping 658.78

Supply and demand 380.011

Sympathetic strikes 331.8922

Syndicalism 331.8862

Tables (form) (083)

Tabulating machines 651.264

Talking machines. Manufacture. 681.8431

Tanning trade 675

Tapestry industn' 677.64

Taxes .\
" 336.2

Income tax 336.24

Taylor method of management 658

Tea 663.95

substitutes 663.96

Tearoom business 647.95

Teaching profession 37

Telegraph. Communication 6.54

electrical engineering 621.382

Telephone. Communication 654.6

electrical engineering 621.385

operators. Office personnel. . . .651.374

Telephones. Office equipment .... 651 .262

Temperance among workers 658.384

Ten-hour day 65S.3811

Terra cotta. Manufacture 666.4

Termination of labor 658.313

Testimonials. Personnel 658.3123

Testing methods. Production .... 65S..573

Tests. Personnel 658.31156

strength of materials 620.1

Textile industries 677

machinery 677.05

Theater .

." 792

Thrift 334.7

among workei-s 658.384

Tiles. ^lanufacture 666.74

Time allowances. Production . . . 658..542

cards. Production 658..531

clocks 651.52

measuring. Production 658.5311

records. Production 658.53

study 658..5421

Timekeeping instruments. Manufacture.

.

681.11

Tinsmithing 672.4

Tobacco industry 679.7

Toilet goods. Manufacture 687
Tool maintenance. Management. .658.582

Toolroom. Shoj) management. . . .658.563

Tools. Machine 621.9

Toys. Manufacture 688

Trade agreements. Labor 658.3157

associations 38(06)

catalogues ' 658.826

domestic 381

export 382

foreign 382

names 608.6

promotion 658.82

secrets 347.775

tests. Personnel 658.311563

unions 331.88

wastes. Disposal of 628.54

utilization 658.5671

Trade-marks 608

Training. Personnel 658.386

of salesmen 658.807

Transfer files. Letters 651.678

Transferable securities 332.63

Transfers. Personnel 658.31253

Transport and delivery systems. .658.7885

Transportation. General 656

facilities. Location of plant. . .658.214

freight rates 656.23

by motor 656.124

by rail 656.2

by water 656.62

within the plant 658.281

Tribimals. Industrial 658.316

Trimming industry 677.76

Trucks. Industrial 658.281

Trunks. Manufacture 685.51

Trusts. Economics 338.8

Turbines 621.2

Turning lathes 621.94

Turnover. Personnel 658.3126

Twelve-hour shift. Management
658.3811

Typewriters. Manufacture 681.6

Typewriting 652.3

T'\i3ists 651.373

U

rnderwear. Manufacture 687.2

Tnemployment 658.3137

Union strikes 331.892

Unions. Trade 331.88

Unorganized strikes 331.8923

Upholstering 684.7

Useful arts 6

Utilities. Public 650.6

Utilization of waste. Management
658.5671

Valve motions 621.84

Varnishes and oils 667.5

Velvets. Manufacture 677.617

Ventilation. Plant management. . .658.25

sanitation 628.

S

Ventilation and heating 697

Vestibule schools 658.3862

W
Wage payments 658.3235

Wage rates. Fixing 658.3215

Wage scales 658.322

Wages. Economic viewpoint 331.2

management 658.32

Wall-paper industry 676.5

Warehousing 658.784

AVastes. Disposal of 628.54

industrial 658.56

utilization of 658.5671

Waste land 333.7

Waste wood industries 674.8

Watch and clock making 681.1

Water-power. Engineering 621.2

Water supply in plant 658.238

Water transportation 656.62

Water wheels 621.2

Water works 628.1

Waxes. Chemical technology 665.1

Wealth, consumption of 339

Weights and measures 389

Welding with acetylene 665.882

Whitelisting strikes 331.8943

Wholesaling 65S.86

Window-dressing 659.1.33

Wireless 621.384

AVomen. Labor 33U4

Wood industries 674

Wood working shops 621.74

Wool and wool products 677.3

Workers (see employees) ' I
AVorking conditions—Hvgicne. . . .658.382 "'

building " 658.282

AVorkmen's budgets 658.38312

compensation 658.38255

hou.ses. Ownership of land . . . . 333.3JI

insurance. Personnel 658.32544 |
AA'orks committees 658.31514

AVorks councils 658.31513

AVrappers and containers 658.788

Yards (Industrial plants)

.

.658^

I

Vacations 658.3816

A'aluation. Accounting 657.42

inventories 658.7871

A'alues and prices. Economics 338.5 Zinc industry. Metallurgy.

i

.669^
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Accounting
Accumulating the Overhead 657.441

A. V. Uristol. National Association of

Cost Accountants. Ofjicial Publications,

March 1, 1924, t. .5, no. 12, 11 pp. Gives

consideration to both "Accumulating over-

head" and "Distribution of overhead,"
then eliniiuates all matter strictly related

to distribution. A practical demonstra-

tion of the method is given.

657.452

The Complete Operation of a Practical

Cost System. Arthur II. Gibson. Fac-
tory. February, 1921, v. 32, pp. 170-172.

Limited to cost accounting in the Heat-
treating Department. Gives forms and
shows how they are filled out and used.

To be continued.

657:665.7

Continuous Inventory of Fixed Capital.

A. J. Smith. Gas Age Jiccord, February
16, 1924, V. 53, ppl 201-202. Outlines

the advantages to a gas company in keep-

ing a continuous inventory of fixed cap-

ital and tho difficulty of reconciling the

property with the accounts in the absence
of such records. Keproduction expense,

including cost of organizing given in de-

tail. Sample page shown from the Con-
Cord gas properties inventory, showing
how the inventory is com.piled.

657.42

Depreciation Depletion and Income Tax
Problems. Fergus Mead. Ccmrnt, Mill

f Quarry. February 5, 1924, v. 24, pp.
42-44. "Exhaustion, wear and tear, and
obsolescence," a phrase occurring in the

Administration Tax law for 1924 is de-

fined and its significance applied to the

•and and gravel industry. Practical sugges-

tions and advice are given on depreciation
and how it m.iT be determined.

657.42
Is Depreciation the Bugaboo of Your
Income Tax? II. Archibald Harris. Syx-
I'-m. March 1924, v. 4.'., pp. a.'^l-SSS, 394.

An exhaustive article in which tho suh-

icct is di.scussod under the following head-
"gs: How depreciation varies with con-

' ngoncios: Is it ahv.ays wise to take the

highest r:ifo?; Rome points to romenibor
in figuring depreciation and where tho bur-

den of proof is on the government.

657.452
National Sand and Gravel Association.
Standard Cost Account Form, dmrnt.
Mill ,f- Quarry. February .". 1924. p. 3S.

An itemized costs outline submitted by the

committee on cost accounting of the Na-

tional Sand and Gravel Association at its

8th Annual Convention, January, 1924,

St. Louis, Mo.
657

The 1923 Year Book of the National
Association of Cost Accountants. 377 pp
Published by the Association. A report

of tho proceedings of the Fourth Interna-

tional Cost Conference of the National
Association of Cost Accountants held in

Buffalo, New York, in September 1923, is

given in this book. The topics discussed at

the conference and reported in the book
are—Methods of Wage P.iymcnt as Re-

lated to Costs; To What Extent and in

What Manner Should Detailed Cost

Figures be Given to Department Heads?;
Actual Examples of the Advantageous
Use of Operating Budgets ; On What Basis

Should Raw Material be Charged into

Production Costs?; Should Pl.ant and
Equipment be Depreciated on Cost or Re-

placement Value?; Should Detailed Cost

Work be Centralized in the Head Office?;

Relation of Planning and Dispatching to

Cost Accounting ; How Far Is it Proper for

a Trade Association to Distribute Cost In-

formation Among its Members? On each

topic there is one or more major articles

developing the subject in a practical man-
ner. Following this there is discussion

which furnishes considerable useful infor-

mation concerning practical problems

arising in cost accounting work. At the

rear of the book appears an alphabetically

arranged list of members of tho Associa-

tion and also of members of tho Canadian

Societv of Cost Accountants.

657.42

A Study of Retrospective Appraisals.

W. I. Kircaldio. Black Diamond, Feb-

ruary 2, 1924, v. 72, pp. 121122. B.isic

principles underlying establishment of true

value of mineral lands. Cla.ssification of

natural resources. IIow fair ni;irket value

is arrived at in appraisal, with an example.

First installment of this paper appeared

in a previous number of Black Diamond.

657.452

Textbook of Industrial Cost Accounting.
Bv IViul >[. Atkins. 39r. pp. ^rc^Iraw-

Hill Rook Company. This book is largelv

based on the material contained in the

author's earlier volume "Industrial Cost

Accounting for Executives". It.s several

chapters are largely devoted to a discus-

sion of the items that enter into the com-

putation of costs such as materi.il, labor,

expense, burden, and to the detail methods

tt).T

of securing information regarding these
items from the operating records of the
organization. The methods are largely

b;ised on those of the Taylor system and
the illustrations are mostly drawn from a
typical Taylor plant. Other chaj»ters deal
with recording of costs, aids to cost account-

ing, and the utilization of cost records. One
feature wherein the book differs from most
others on this subject is that it dispenses
with the short practical exercises dealing
with single phases of the subject. Instead
of these short exercises, the student using
the book is expected to prepare a single

comprehensive report covering an entire

industrial organization. The form of this

report is outlined in the appendix. This
method has been used by the author for

several years in his classroom work in cost

accounting and the present book is the re-

sult of the success he has had with the

methnd.

657:665.7

Uniform Classification of Accounts.
II. W. Hartman. Gas Afje Record, Feb-
ru.ary 2. 1924, v. .1.1. pp. 131-132, 138.

This article traces the development for the

past 20 years towards the ailoption of the

uniform classification of accounts for gas

corporations, the extent to which it already

affects the entire gas industry-, the present

plans for its further adoption, and the

means whereby the local gas companies and
associations can cooperate with the

A. 6. A. in furthering the work. List of

state commissions given which have already

adopted the national classification with

figures showing the extent of prngre«s

made.

Advertising

659.1

Co-operative Selline: Is It the Hope of

the Small Unit Manufacturer? D"n
Gridley. Printfr.f' Ink. Febrnary 2S. 1924,

V. 12fi. no. 9. pp. 49-.i0. 52. Outlines

a plan being backed bv the Ponn Rivet

Corporation of Philadelphia, manufac-
turers of snap f.'isteners and other nul'ons

under the trade name "3niorc". Other
manufiirturors add of their line to this

brand name, and hr this oo-operntion there

can be conducted cooperative ndvertisinij

and sellin!; under one name on a depart-

ment Iwisis.

65<).I

How We Ti"* Uo Our Advertising with
the Rest of the Bu<!in-ss. .'!yflem. March
1924. V. 4.-. pp. 320-323. 414. "Second in

a two-article series and based on an ex-
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liaustive study made by the Sliaw Burea't

of Business Standards amoug 54 men
. . . this iustalmeut goes into such fun-

damental questions as the place of adver-

tising in the sales program, the merchan-

dising of the advertising, the best time tu

advertise, and the determination of the ad-

vertising budget. '

'

659.132

Increasing Direct Advertising Returns.

By Flint McNaughton. liliU pp. Selling

Aid. This book is a concise and complete

outline covering the fundamentals of direct

mail advertising. It calls especial atten-

tion to the possibilities for increasing re-

turns in the shape of orders by the use

of return cards, coupons, order blanks,

and return envelopes. A large portion of

tlie book covers the development of adver-

tising plans and the considerations which

govern the selection of the best methods

to fit the needs of a particular business.

The various chapters outlining the sub-

jects enumerated above contain a wealtli

of illustrations of successful devices

which have been used by many business

men and corporations engaged in different

lines of trade.

659.131

The Story-Tellers' Club in Business-

Paper Advertising. W. Livingston learned.

Printers' Ink Monthly, March 1924, v. S,

pp. 35, 112, 115. Advertising campaigns

must first of all be interesting. The first

fifth of a dealer advertisement should be

such as to command attention. How a

number of concerns have introduced the

story element and the dialogue accom-

panied by a picture to arouse interest.

659.133

When the Dealer Can Give You Only
Part of His Window. C. B. Larrabee.

Printers' Ink Monthly, March 1924, v. 8,

pp. 26-28. lUus. The need for the manu-

facturer to plan an adaptable display which

can be broken up into units. This can be

used both for the entire window and for

part of the window when the dealer wishes

to display other products at the same time.

Building and Power
658.2845

First Aid Fire Appliances. Coal Mine
Manaprment. .Tanti.-iry 1024, v. 3. pp. 32-

.ifi, 6.3-64. Chart. Defines types of mine

fires and suggests aids designed to extin-

guish or localize fires, but not to serve as

substitute for automatic sprinklers or fire

departments. Oliaracteristics of various

hand firo extinguishers are summarized and

prcsontcd in chart form which is a reprint

of that Tisod and distribiited by the Na-

tional Safety Council.

Gas Power in Factories 658.26

W. .V. Tookcy. Cas World, February 16,

1924, V. 80, p. 128. M.akes comparisons

between electric and gas drive and con-

cludes that if gas motors received the con-

sideration electric motors receive, lower

cost of working with equal reliability

would be obtained. In transmission proli-

lems much blame is put on too small pul

leys to give sufficient belt speed for thr

rated capacity of the engine. Author

warns salesmen responsible for gas power

development to pay more attention to these

matters.

658.2

How to Put Flexibility into All-Con-

crete Factory Buildings. Morgan G. Far-

lell. Factory, iVbruaiy 1924, v. 32, p. 173.

Illus. Such buildings can be made flexible

by putting in wood floors with underplank-

ing and continuous rail insets. This ar-

ticle is written in answer to one by Mr.

Hamilton in November Factory.

658.23

Improved Electrical Conduit System.

Buildings, January 1924, v. 61, pii. 189-

194. Illus. Methods used in installing

sufficiently flexible systems of floor dis-

tribution for light, power, and signal cir-

cuits to care for future requirements in in-

dustrial plants and other types of build-

ings.

693.66

Metal Lath as a Protection from Fire.

W. Clay. Buildings, January 1924, v. 61,

pp. 185-187. Shows how metal lath, as a

protection for lumber, insures safety in

frame buildings at about 2 per cent in-

creased cost.

658.26

Power Plant Auxiliaries and Their Re-

lation to Heat Balance. A. L. Peuuimau,

Jr. Journal of the American Institute of

Electrical Engineers, February 1924, v.

43, pp. 118-121. Opportunities for econ-

omy in the use of power from the main

unit for auxiliary drive, this power being

applied as directly as possible, together

with the use of the maximum economical

amount of low temperature steam taken at

several points from the main unit. Con-

siders the subject from the point of view

of flexibility, ease of operation, and con-

tinuity of auxiliary power.

628.1

Relation of Waterworks to Fire Insur-

ance Rates. 11. J. Corcoran. A)nerican

Water Works Association Journal, Jan-

uary 1924, pp. 79-85. Presents informa-

tion which will be of use in operating and

planning additions to existing waterworks

systems. Encourages use of automatic

sprinkler equipment. Author is chief en-

gineer, Iowa Insurance Service Bureau.

658.26

Saving Money in Our Boiler Rooms.
H. H. H.-irris. American Gas Journal,

February 2, 1924, v. 120, pp. 9G, 109.

Program followed by a large gas com-

pany to save fuel in the boiler-room.

Factors which improved the operating

efficiency, stopped steam losses, and pre-

vented steam waste from steam-driven

machines.

The Services of an Architect. 692

C. ¥.. Schcrmerhorn. Jiuildings. Jan-

nary 1924, V. 61, pp. 211-212. A brief ar-

ticle intended to show the importance of

the architect's part in construction work.

Di.scussed under topics: Location; The

Sketches; Working drawings and speci-

fications ; The Contract and Supervision.

658.26

When to Use Group and Individual

Drives. R. W. Drake. Indii.'itrial Knoi-

vecr, Februarv 1924. v. 82. pp. '56-60. 106-

107. Illus. The first of three articles.

After touching on applications where in-

dividual drive shows undoubted superiority

over group drive, the author considers each

of the reputed advantages of individual

drive—elimination of overhead shafting,

better light, location of machines to suit

continuity of manufacturing processes, etc.

He comes to the conclusion that these ad-

vantages are not so great as commonly

supposed.

Economics
332.1

Advertising Good-Will in the Balance

Sheet. Ernest Elmo Calkins. Printers'

Ink, February 28, 1924, v. 126, no. 9, pp.

121-122, 125-126, 129-130. Why good-mil

built up by continuous advertising is an in-

surance of future sales, and why the

banker therefore should count it as an in-

tangible asset, similar to character in aa

individual, when he is considering making

loans for advertising.

332.63

The Bankers and Investors Manual.
Formerly The Manual of Statistics. Edi-

tion of 1923-24. 1611 pp. Commercial

Newspaper Company. This annual volume

gives pertinent financial information re-

garding nearly 1200 corporations of the

United States and Canada most of whose

securities are listed on the Stock Ex-

changes of those countries. At the front

of the book is an alphabetical index of the

corporations. They are classified accord-

ing to the nature of their business in this

sequence—Industrial, mercantile, financial,

public utility and transportation corpora-

tions. The last class is divided further into

express, steamship, pipe line, railroad and

terminal corporations. A short history of

each corporation is given and, in most

cases, comparative income statements and

balance sheets. In addition, considerable

other valuable information is given such

as funded debt, capitalization, payment

of dividends, transfer agents, officers and

directors, location of main office and data

of annual meeting. Following this sec-

tion there is a tabulation of securities

listed on 13 leading Stock Exchanges of

this country and Canada with high and
'

low quotations for the years 1920, 1921,

and 1922. At the rear of the book are

yield tables for both stocks and bonds and

a brief suuiniary of Interest Laws in the

I'nited States. The volume is of con-

venient size for reference purposes and

is subst.intially bound. The fact that the

principle sections of the l)ook are thumb-

indcxeil simplifies considerably the loca-

tion of information.

381.82

Business Morality at the Crossroads.

Schuyler Patterson. Printers' Itik. Feb-

ruary 21, 1924, v. 126, no. 8, pp. 63 64, 68.

Shows how the widespread custom of ac-

cepting gratuities and honorariums, or

"graft," seems to h.avc permeated the

business structure from the highest to the

lowest, with resultant decadence in moral-

ity. "Must wo definitely .set forth those

things which a man may or may not do

when employed?" States three rules of »

code drawn up by W. B. Colvcr a few

years ago.
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33
Economic Theory of Industry and Com-
merce. Hii(.'h J>.iltciii. Ccitifii (I .!(•-

countaiits' Journal. FVhruarv 19l!4, v. Iti,

pp. 34-42. PaJUT rlelivered at a meetiug
of the London Association of Accountants,
October ly, 1923. Bemarks based on five

principles necessarj- for raising the gen-

eral level of economic welfare—increase of

]iroduction per head, more equal distribu-

tion of things produced, reduction of sub-

jective costs of production (cost to indi-

viduals measured by fatigue, sacrifice, etc.^

more equal distribution of subjective costs,

sml greater steadiness of incomes and of

employment. Followed by discussion,

bringing up the questions of destruction

of wealth during the war, reparations, in-

flation, and stjibilization.

Economics for Everyman. 33
By James Edward Le Rossignol. 323 pp.
Henry Holt and Company. In the preface

the author states that the purpose of the

book is to be a presentiition of the eco-

nomic life of man as a part of a broader
social life, with its historical background
and its foreshadowing of the future. This
purpose has been accomplished with a very

strong historical touch. The origin,

growth, and present state of numerous eco-

nomic factors is given with frequent use

of examples, considerably increasing the

reader 's interest. Some space has been
given to discussion of abstract principles,

but the greater portion of the book deals

with definite economic factors such as

Transportation, Loans and Credits, Cap-
ital and Interest, Foreign Trade, etc. It

is an interestintr exposition of the growth
of economic life.

33

The Industrial System and the Price

System. F. C. Mills. Man.\geiient and
.\riMiKiSTRATiON, March 1924. v. 7, pp.
3.'?7-341. Shows the position of money in

the economic system and relation of price

to both quantity and quality of commodi-
ties. The effects of price disturbance, the

f.ictors affecting it at its control, are dis-

cussed. A description of the construction

and uses of index numbers is given.

The Industrial Worker, 1840-1860. 33
By Norman Ware. 240 jip. Houghton
Mifflin Comp.any. This work was ofFerefi

in competition for the 1923 prize offered

by Hart, Schaffner and Marx for the best

essay on economic subjects and was
awarded first prize. Commonly, the period

of 1S40 to 1860 has been connected with

the slavery question. After reading this

book, however, it becomes evident that

changes of widespread influence in indus-

trial relations were taking pI.^ce concur-

rently with the slavery agitation. Quoting
the publisher— '

' The aim of this book is

to portray the social and economic condi-

tions underlying the industrial revolts of

the 40 's; to inttTpret the purposes of those

involved, and their reactions to the new
industrialism; and to trace the genesis anrl

evolution of the working class reforms that

resulted". The author attains his pur-

pose by giving a detailetl record of the

pertinent occurrences of the time, quoting
extensively from contemporary writings.

and summing up and discussing the facts

thus presented in an able manner. Be-
cause of the limited spread of manufac-
turing at that time the major portion of

the work deals with New England comii-

tions where there was said to be white
slavery as evil as black slavery in the

South. The principle topics discussed are

—the change of payment from a price

basis to a wage b.asis, or from payment for

the worker 's output to payment of his serv-

ices; decreasing independence of the

worker caused by increasing use of ma-
chinery and the change from an itinerant

working class shifting between farm and
factory to a permanent factory- population

;

agitation for a 10-hour working day; and
the growth of trades unions. The book is

an interesting and enlightening discussion

of industrial conditions during the two
decades prior to the Civil War and will

prove valuable to anyone wishing to find

the origin or trace the growth of many
factors affecting labor conditions today.

336.24

Is Depreciation the Bugaboo of Your
Income Tax? H. Archibald Harris. .Si/.«-

tcm. March 1924, v. 45, pp. 331-333, 394.

An exhaustive article in which the subject

is discussed under the following headings:

How depreciation varies with contin-

gencies ; Is it always wise to take the high-

est rate?: Some points to remember in

figuring depreciation and where the bur-

den of proof is on the government.

331.6

It Takes Man Power to Operate Quarries.
Crmriit. ilill <f- Quarry. February 5, 1924,

v. 24, pp. 19-22. lUus. The author, Sec-

etary of the National State Association,

suggests that all organizations urge upon
Congress the recommendations sponsored

by the National Industrial Conference

Board on December 13 and 14. The Reso-

lutions adopted at the Conference are

given, followed by an account of labor in

the quarry industry in the United States,

and a plea to favor immigration that this

present labor shortage may be remedied.

665.5

The Oil Trusts and Anglo-American
Relations. By E. H. Davenport and Sid-

ney Kiissell Cooke. 272 pp. The Mac-
millan Company. In 1880 Admiral Lord
Fisher began his now famous agitation for

the use of fuel oil in the British Navy.
The converts of and successors to Lord
Fisher w-ere not content to secure ample
supplies of oil for the fleet, but sought

to control the oil fields and means of pro-

duction. They thus put the British gov-

ernment actively in the oil business, a pro-

ceeding that profoundly influenced its for-

eign policy. The present book is a brief

history of the growth of the oil indus-

try, with particular attention to the part

playeil by the British government. It

traces the influeiii'e of oil on governments,

and shows how oil profmindly affected the

pence negotiations afti-r the World War.
The influence of the Standard Oil Com-
pany in the settlement of purely European

affairs to its own advantage is cleverly por-

traye<l, and nithouch the authors have no

evident love for Standard Oil thev can

scarcely conceal an admiration for the ef-

fectiveness of its methods. The book cite'*

oflicial documents which tend to show that

Standard Oil used the government at

Washington as a catspaw and practically

dictated its foreign policy, at least, so far

as oil was concerned. This section of the

book does not make pleasant reading for

Americans, and were it not for recent

events most Americans would be inclined

to brand it cither as untrue or as a sup-

pression of part of the truth to give mis

leading impressions. However, in view of

the revelations indicating possible corrup-

tion of government oflicials by the oU in

terests one cannot but regretfully admit

that there may be a grave suspicion that

the author 's conclusions are true. The
book is a most interesting one and well

worth reading from cover to cover. Un-
fortunately, it but confirms the popular im-

pression that wherever the oily hand
reaches, there is found corruption, whether

it be an individual or a government that is

concerned.

338.97

Prime Costs in the Business Cycle.
Alvin H. Hansen. The Journal of Polit-

ical Economy. February 24, 1924, v. 32,

pp. 1-14. A detailed analysis of the ef-

fects of the business cycle on cost factors.

Considers overhead expenses, prime costs

(labor and materials), point of lowest unit

cost, relation between prices and output,

etc. Finds that the costs of materials and
labor tend to balance each other, and that

the proportion of the value of manufac-
tured products absorbed by these factors

remains remarkably constant in all phases

of the business cycle, so that the profits

and losses which go with the business cycle

are due, not to prime costs, but to over-

head costs and fluctuations in inventory

values.

382

Dumping: A Problem in International

Trade. By Jacob Viuer. 343 pp. Tlie

L'niversity of Chicago. This book is an

authoritative compilation, the result of a

careful analy.sis of specific instances of

dumping gathered from oflicial reports

both here .ind abroad. The term "dump-
ing" is defined as "price discrimination

between national markets," and the prac-

tice is classified in various ways accord-

ing to motives, methods, and continuity.

Cl.issifications under motive, which is the

most important, consist of; disposal of a

casual overstock : development of good-

will : elimination or prevention of compe-

tition: retaliation: and maintenance of

full production with its attendant econ-

omies without cutting domestic prices. A
history of dumping is given followe<l by a

review of its effects, its profitability, rele-

vant legislation, treatv applications, and

similar matter. The Iwiok closes with a

comprehensive bibliocraphy. It is a val-

uable compilation for exporters and im-

porters and a textbook for students of eco-

nomics. It providi"* iiseful information for

corporation executives and cost account-

ants in their studies of foreign markets.

338

Saturation? Not if Sellini; Is Right.

\n interview bv G. .\. Nichols with A. R.
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Erskiae. Priyitcis' Ink Monthly, March
1924, V. 8, pp. 23-24. Mr. Erskine be-

lieves that overproduction, often caused by
underconsumption, can be controlled or

prevented by better selling, advertising,

and co-ordination of manufacturing sched-

ules and seasonal demand.

338.97
Turnover of Deposits a Measure of
Business Activity. Carl Snyder. Journal

of the American BanT<ers Association, Feb-
ruary 1924, v. 16, pp. 471-473, 482. How
the rate of turnover of bank deposits, the

variations in bank clearings, and an index
of the volume of trade in terms of the
computed normal rate of growth, become
a reliable index of business conditions in

terms of percentage of normal growth.

Financial Control crc,,.
658.14

Methods of Analyzing Financial Reports.
J. H. Bliss. ifAXAGEMEXT AXD AD-
MiMiSTRATioN, March 1924. v. 7, pp. 299-

304. An informative article giving various
njethods for analyzing financial reports.

Examples are given to illustrate the proper
methods for learning what new funds came
into the business and from what seiirce;

and how such funds were disposed of or
used.

6S8.M
Operating Factory Divisions by Budget.
T. B. Fordham and E. H. Tingley. Man-
agement AND Administration, March
1924, V. 7, pp. 291-294. Gives in consider-
able detail the uses that can be made of a
properly prepared budget. The advantages
attending its use are: forcing executive
thought; enabling the executives to under-
stand and share their responsibilities; in-

creases interest; and provides a check on
departmental operating efficiency.

658.14
Pricing Policy in Relation to Financial
Control. Ill—Tuning up General Mo-
tors. Donaldson Browu. Maxagemext
AND Administration. March 1924. v. 7,

pp. 283-286. A method of price analysis
used by General Motors, which, though rest-

ing upon a theoretical basis, is wholly prac-
tical. It has, as its objective, the highest
attainable return commensurate with capi-
tal turnover and wholesome expansion with
regard to the economic consequences of
fluctuating volume.

Fuel
662.6

Fuel Economies in the American Iron
and Steel Industry. Iron and Coal Trades
Review, February 8, 1924, v. 108, p. 224.
A summary of a paper on "Economical
Use of Fuel in Steel Plants," read by
Mr. H. E. Seibert of the Bethlehem Steel
Co. before the American Society of Iron
and Steel Electrical Engineers. It covers
coal consumption and prices in the United
States, fuel economy in beehive ovens, by-
product coke ovens, in blast furnaces,
power of varying efficiencies, and installa-
tion costs.

662.65(012)
A Practical Classification of Coals.
George H. Ashley. Cnal Mine Manage-
ment, January 1924, v. 3, pp. 29-31, .'56-61

;

also Coal Industry. .Tanuary 1924, v. 7, pp.
15-18. Scheme is based on a classifica-

tion ijresented four years ago and now re-

duced to its lowest and simplest terms at
the suggestion of the Coal Mining Insti-

tute of America. Eecognizes the three fun-
damental differences in coal, type, grade,
and class, and aims to classify coal of the
common or bituminous variety on the basis

of the percentage of fixed carbon in a
'

' standard classification analysis. '

'

Industries—Special

658.9:625.2
Car Shop Facilities, Equipment and
Practices. H. W. Williams. Railway
Mechanical Engineer. February 1924, v.

98, pp. 93-94. How to reduce the out-of-

service time of modern cars and thereby
increase railroad earnings. Treats of the
handling of light and heavy repair and
suggests calling in single classes of ears

and setting aside part of the shop until

that series has all received the needed
heavy repair.

658.9:665.5
Floating Roofs for Oil Tanks. L.
Schmidt. Petroleum World, February
1924, V. 21, pp. 74-80. Drawings. Eeport
on t3T)e with movable buffers and shoes
giving design and operation of this par-
ticular type of floating roof. Includes
evaporation tests made at the Shaffer Re-
finery, Gushing, Okla., and fire tests made
at the Chicago Bridge and Iron Works,
Chicago, m.

658.9:665.7
Increasing Industrial Gas Sales. H. 0.
Loebell. American Gas Journal. Feb-
ruary 2, 1924, v. 120, pp. 90-94, 109.

Discusses the problem of developing the
industrial gas business. Shows how, by
reducing the cost of manufacture and es-

tablishing a rational system of industrial
rates, gas can easily compete with other
fuels. Points out the need for efficient

industrial gas salesman and gives some of
the requirements and training they need.

658.9:625.2
Inspection and Maintenance of Freight
Cars. Railtray Mechanical Engineer. Feb-
ruary J 924, v. 98, pp. 98-100. Illus. Covers
inspection of cars on arrival at the re-

ceiving yard, cars coming from connections,
cars in classification yard, inspection of
cars at miscellaneous loading points, and
inspection and repair of cars on repair
or shop tract. Article is abstract of a
paper read before the Car Foremen's As-
sociation of Chicago and at the convention
of the Chief Interchange Car Inspectors'
and Car Foremen's Association, held at
Chicago, October, 1923.

658.9:629.113
Material Handling Is Cut to Minimum
in Jewrett Assembly Plant. W. L. Car-
ver. Automotive Industries. February 7,

1924, V. ."iO, pp. 281-88. Illus. Facilities
for smooth straight-line material flow, as
revealed in the progress of the car through
the one-storv assembly plant of the De-
troit-Paige Motor Car Company. The out-
standing impressions are the absence of
cross flow, the elimination of burdensome
handling and the liberal space allowances.

The Packing Industry. 658.9:664.9
.V series of lontnros before the Institute of

American Meat Packers. 357 pp. Uni-
versity of Chicago Press. This book gives

a good general idea of the scope and
problems of the meat food product indus-
try of the United States. The eight lec-

tures comprising it were delivered under
the joint auspices of the School of Com-
merce and Administration of the Univer-
sity of Chicago and the Institute of
American Meat Packers, the latter being
the trade and research association of the
meat-packing industry. The lectures cover
such subjects as Live Stock as the Basic
Raw Material, History and General Eco-
nomics of the Packing Industry, The
Packing Plant and its Equipment, Pack-
ing Operations, Financing the P.acking
Industry, Science in the Packing Indus-
try, and Distribution of Meat Products.
Each lecture is given by an authority on
the subject, such as E. A. Cudahy, Jr., in

regard to finance, and Arthur Cushman
in regard to the packing plant. While de-

voted primarily to the dissemination of
information among those engaged in the

packing industrj-, nevertheless the book
contahis much that is interesting to the
consumer of meat proilucts. For instance,

a particularly instructive and informative
section is that which discusses the appa-
rent disparity in prices of the meat as

sold to the ultimate consumer and the

price paid for live stock on the hoof. Tak-
ing into consideration the high percentage
of exceedingly low-priced product obtained
from the animal, the cost to the consumer
of the choicer cuts is not excessive. The
book is well worth reading, not only by
those engaged in the marketing and pro-

ducing of meat, but also by the layman.

658.9:625.2

Planning Department for Railroad
Shops. M. H. Williams. Railway Me-
chanical Engineer, February 1924, v. 98,

pp. 106-107. Author briefly surveys the

industrial production field as .automobile

manufacture, electric manufacture, steel

mills, and the oil industry and points out

what planning has done for them. He
urges that similar methods be tried in the
railwa_y shop, noting especially the value
of improvement suggestions from em-
ployees. Article was awarded second
prize in the Shop Mau.agement Competition
which closed September 1923.

658.9:629.113

Problems of Motor-Vehicle Electrical

Equipment Maintenance. P. J- Durham.
.Socifd/ of Aiitnmntii'c Engineers Journal,
February 1924, v. 14, pp. 162-164. Prob-
lems of the automobile field electrician are

largely caused by poor equipment material,

flinisily made horns, inaccessibility of ter-

minal connections and mounting bolts, poor
reflectors, faulty wiring, etc. Author is

secretary of the Automotive Electric Serv-

ice .\ssociation and m.ade this plea for

closer co-operation between equipment
manufacturers and car-owners for better

service at the D.ayton Service meeting.

658.9:629.113

Process of, and Equipment for. Fender
and Body Enameling. G. Lefebvre.
.'Society of Automotive Engineers Journal,

1
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February 1924, v. 14, pp. 19o-20S. lUus.

A suiiiiiiary of the iniprovenients wrought
in the mechanieul cquipmcut auJ the proc-

esses employed in the various plants of the

Chevrolet Motor Company, one of the

companies of the General Motors Corpora-

tion. The processes specially described

are those for the enameling of fenders and
sheet metal parts and cover the applica-

tion of two coats of an asphaltic base

enamel and a subsequent baking at 450 dcg.

fahr. ; in body enameling they cover the

application of three coats of similar ma-
terial and baking at from 290 to 350 deg.

fahr. Ovens and other equipment are de-

scribed and illustrated.

658.9:625.2

Systematic Car Repair Work at Kent,
Ohio. G. W. Armstrong. Railway He-

view, Januarj- 19, 1924, v. 74, pp. 133-136.

Illus. Description of a system of schedul-

ing car repair in Erie Bailroad work shop.

Organization is outlined which, though
author claims it is not the best that could

be evolved, has increased output without in-

creased capital expenditure.

Management
Accounting Machines 651.26
E. T. Fanning. The Credit Monthly, Feb-

ruary 1924, V. 26, pp. 20, 44. Shows the

accuracy, speed, economy, and wide range
of utility, of analysis and accounting ma-
chines in credit and other departments.

658
A Critical Analysis of Scientific Manage-
ment. H. H. Farquhar. Bulletin of the

Taylor Society, February 1924, v. 9, pp.
16-26. A lengthy exposition on its ac-

complishments, shortcomings, and future

obligations. Pt. 1 carefully presents Mr.

Taylor's ideals and theories: many quota-

tions from his works are made with a view

to dispersing prevalent misunderstandings.

Pt. 2 under heading of Positive Contri-

butions, includes: increased production,

improvements in maintenance of qualitj",

industrial peace, high wages, proper work-

ing hours, cost methods, operation study,

etc. Pt. 3—Neglected Opportunities, dis-

cusses the art as distinct from the science

of management, labor from the human and
organized viewpoint, etc.

621.75

The Draughtsman and the Foundry.
F. C. Edwards. Foundry Trade Journal,

February 14, 1924, v. 29, pp. 132135. Dis-

cusses the place of the draughtsman in the

foundry and urges recognition of his im-

portance in the scheme of casting produc-

tion. He should be thoroughly acquainted

\s-ith every detail of foundry practice if he

is successfully to stake out the course for

efBcient foundry production. Followed by

discussion of paper and author's reply.

Management
658.3234

Factory Pay-roll Control in the Shirt In-

dustry. M. 1.1. Piegel. M.vk.vgemest and
.Vdministr.\tion. March 1024. t. 7. pp.

311-315. Control of wage-payment is diffi-

cult because operating divisions are usu.-iUy

scattered about in many localities. Meth-

ods are given which have been used success-

fully by one company to overcome this

difficultr.

651.26

Figuring 30,000 Gas Bills a Day.
American Oas Journal, February 2, 1924,

v. 120, pp. S9, 98-100. How the People's

Gas, Light & Coke Co. of Chicago bills its

720,000 customers. These are divided into

21 groups of about 30,000 each, operated

as separate units, the bills of each district

falling due on a different daj-. Describes

the operation of the one-line billing ma-
chine which makes it possible for one girl

to complete from 200 to 250 bills an hour.

658.1

The Importance of Choosing the Right
Name for Your Business. Paul K. M.
Thomas. Printers' Ink; February 21, 1924,

V. 126, no. 8, pp. 113-114, 117-118, 121-122.

Considers factors entering into the choos-

ing of a corporate name—distinctiveness,

fitness, simplicity, etc.—and emphasizes
the importance of protection. Concludes
that the best source of inspiration comes
from the consumers' angle. Cites many
instances of change of name.

Industrial Management 658
Richard H. Lansburgh. 488 pages, il-

lustrated. John Wiley & Sons, Inc. (Re-

viewed by G. S. Radford, Consulting En-
gineer.) The author "aims to present a

co-ordinated, simple treatment of the prob-

lems, the ideals, and the methods of suc-

cessful industrial management in a way
which is at the same time broad and spe-

cific, and which aims to indicate the re-

sponsibilities of the factory executives

to the workers, the stockholders, and the

community '
'. In consequence, the book

bears evidence of thorough analysis and
careful presentation, which entitles it to a
place on the ever-lengthening "five- foot

shelf" of management literature. Pro-

fessor Lansburgh introduces the subject

by briefly tracing the historical and eco-

nomic background ; wliich is the only ap-

proach yielding to a thorough grasp of

management as it stands today. He then

takes up, in greater detail, the main divi-

sions of organization, the manufacturing
plant proper, standardization, job-study,

wage-payment, personnel relations, and
controlling operations. The section on

standardization of product and operations

and their subsequent maintenance is espe-

ci.illy timely. The book is obviously suited

to use as a textbook in management courses,

and for reference by executives who desire

from time to time, to refresh their minds
with a general survey of management
methods. The fact that they will not al-

ways accept the author's viewpoint as to

the details of the practical application of

these methods, need not detract from the

value of such a review. In addition it is

suggested that this work m.ny be adoptc<l

with advantage as the basis of a stimulat-

ing course, in the factory itself, for super-

intendents and foremen, studying under

the guidance of one of the qualified senior

executives.

Mailing List Directory 658(085)
By Liii.ia H. Morlcy. .Vdelnide C. Kight

and .Tohn Cotton Dana. 727 pp. McGraw-
ITill Book Company. A list of some l-'OO

directories covering 1300 trades is given

in this book with the name and address of

the publisher of each directory. A good
trade directory is nearly indispensable to

the manufacturing concern. It is used to

determine the actual and potential users of

the product manufactured and is especially

valuable to the purchasing agent, sales

manager, and advertising manager. How-
ever, it has been a difficult task to obtain

information concerning a directory that

will meet any particular requirement. This
has been caused by the confusion arising

from the titles under which various di-

rectories have been published. The in-

formation in this book is so arranged
.ilphabetically according to trades, pro-

fessions, or businesses that it is possible

to learn, for practically every mailing list

requirement, in just which special direc-

tory or in which part of a general directory

the desired names can be found. There
are twelve pages of instructions for using

the book which go into considerable detail

concerning the proper procedure for ob-

taining a solution for any directory prob-

lem. The book should prove a valuable

addition to the reference library of anyone
interested in m.-iiling list directories.

658.353.6

Organizing Industry for Preparedness
Against War. Dwight F. Davis. M.\N-

.\GEMENT .4XD Administkatiox. March
1924. v. 7. pp. 2S1-282. An outline, by
the Assistant Secretary of War, of what is

being done by the government in the way
cf organizing industry for military pur-

poses.

658.16

Production Control in a Small Organi-
zation. G. C. Brown. Management and
.\DMixiSTR.\TiON. March 1924. v. 7, pp.
305-310. Outlines the steps involved in

building up an organization for increasing

production and decreasing costs by means
of proper control. Emphasizes need for

simplicity and concentration in small fac-

tory management.

658
Scientific Management and Personnel
Work. Mary Barnett Gilson. Bulletin of
the Taylor Society. Febnmry 1924, v. 9,

pp. 39-50. Why a scientific management
plant offers the proper environment for

the highest type of personnel work. The
article expounds the four underlying prin-

ciples of management as presented by
Taylor in his "Principles of Scientific

Management. '

'

658
Some Plans to Better Management
Practice. F. W. Parsons. Gas Jiie Kec-

ord, Fobruarj- 2, 1924, v. 53, pp. 139140.
144. The article is general in scope, em-
phasizing the necessity for broad executive

ability from office to factori-. It covers

time-saving devices and conservation of

supplies in offices, the value of research

in all lines of business, with skilful utili-

zation of statistics, and foresight required

in making promotions and securing a low
rate of labor turnover.

651.7

Some Pointers on Writing to Foreign
Correspondents. S. W. Dorman. Pn'nf-

ers' /'it-. February 14, 1924. v. 126. no. 7,

pp. 112, 115. Gives a few simple rules of
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\-ital iiiiiiortaiiee. The ueed for under-

standing the foreigner's methods of doing

business and the importance of covering

every detail which might be valuable or

interesting to him.

Material control
658.7884

Constructing Strong Crates for Ma-
chinery. C. A. Plaskett. Machinery,

March 1924, v. 30, pp. 506-507. Illus.

Tests made by the Forest Products Lab-

oratory at Madison, Wis., to derive the

most efficient crate to be used by manu-

facturers for trans])ortation. The crate

ivith the diagonal bracing is especially

described. Individuals or companies by

referring their wood problems to the Lab-

oratory may obtain a statement of the

tests thought necessary and the Labora-

tory will co-operate in their solution.

658.787

Continuous Inventory of Fixed Capital.

A. J. Smith, (ias Age Record, February

16, 1924, V. 53, pp. 201-202. Outlines the

advantages to a gas company in keeping

a continuous inventory of fixed capital and

the difficulty of reconciling the property

with the accounts in the absence of such

records. Reproduction expense, including

cost of organizing, given in detail, with a

sample page shown from the Concord gas

properties inventory, showing how the iu-

ventorv is compiled.

658.78

Flexibility in Handling Production Ma-
terial. A. A. Brown. Society of Auto-

motive Engineers Journal, February 1924,

V. 14, pp. 148-150. A system of decentral-

ization in use by the Chandler Motor Car

Company. Material is placed near the

place of consumption and in quantities as

large as possible. Hand-trucking permit-

ted only where electric or motor trucks

cannot gain access. Shortage reports the

main index for material purchase. Em-
phasizes need for men of character and

ability to handle this work.

658.783

How We Get Up-to-the-Minute Produc-

tion Control. G. H. Smith. System,

March 1924, v. 45, pp. 336-338, 389. Illus.

Charts. A very suggestive article showing

in detail the clerical operations involved in

the manufacturing processes in the West-

inghouse Air Brake Company. Shows a

decided deviation from old methods.

Mechanical handling ,,o-^o,
658.281

Around the Shop with the "Electric

Mule." n. S. Riggs. Machinery, Febru-

ary 1924, V. 30, pp. 438-441. Illus. A de-

scription of the trucking system in use in

the plant of the Lodge & Shipley Machine

Tool Co., Cincinnati. Three wheeled stor-

age battery tractors or "electric mules"
are used for pulling one or more lift-

trucks on which special platforms and

trays for holding work can bo built up to

.nny height. In this plant, covering 200,-

000 sq. ft., this system has been found to

be most satisfactory in keeping the work

flowing smoothly through the plant.

658.281

Continuous Versus Intermittent Con-
veyors and Handling Methods. George

Frederick Zimmer. Gassier 's Inilustrial

Management, February 7, 1924, v. 11 (new
series), pp. 77-80. Impartial comparison

between continuous conveyors and inter-

mittent conveyors employed for distances

not exceeding 1000 ft. Shows the advan-

tages of both systems, but concludes that,

wherever applicable, the continuous sys-

tem is superior to the intermittent.

658.2813

Mechanical Foundry Minimizes Labor.
.1. E. McDonald. Iron Age, February 28,

1924, V. 113, pp. 633-637. Illus. Output
per man trebled in new plant of the La-

velle Foundry Co., Indianapolis, Ind.

Gravity flow and controlled conveyors

carry out the theory of a mechanical foun-

dry. Process is described and illustrated

by photographs.

658.2813

Mechanical Methods Dominate. I>- M.

Avey. Iron Trade Heview, February 28,

1924, V. 9, pp. 601-606. Illus. Diag." De-

scribes the new three-story plant of the

Lavelle Foundry Co., Indianapolis, Ind.

Carrying out the principles of straight-

line routing and vertical direction, plant

operations trace a path from the roof to

the first floor level by means of a continu-

ous conveyor system. Product at no single

stage is "touched by human hands".

Photographs and floor drawings illustrate

article.

658.2813

Power Conveyors in the Automobile
Plant. Machinery, March 1924, v. 30, pp.

541-543. Illus. Gravity conveyors and

rollways with special emphasis on over-

head conveyors. Describes and illustrates

their use in the Willys Overland Co., To-

ledo, 0. Japanning conveyors are used

in the Durant Motors plant, Lansing,

Mich., and are described as continuous

conveyors which automatically dip the

work in the japanning tank, carry it over

dripping pans and convey it through the

baking oven.

658.281

Reducing the Cost of Shop Trucking.

R. T. Kent. Management .ind Adminis-

tration. March 1924. v. 7, pp. 317-322.

A discussion of the shop materials handling

problem. The subject of trucking is con-

sidered in detail with special emphasis be-

ing placed on the production requirements

upon a trucking organization; the sources

of waste with usual methods ; the remedies

which will eliminate the waste; and the

financial results to be expected.

658.283

Safety Required in Handling Material.

D. S. Beyer. 7ron Trade Review, Febru-

ary 28, i924, V. 9, pp. 611-612. A gen-

eral article on the need to save life and

time through safety measures with statis-

tical figures taken from a report of the

Massachusetts Industrial Accident Board
of 1922. Abstract of paper presented be-

fore joint meeting of engineering section,

Xation.-il Safety Council and American So-

ciety of Safety Engineers, X. Y., January,

1022.

658.281

Studies Savings Effected by Trucks.
Iron Trade Herietr, February 14, 1924, v.

74. pp. 479-481. Illus. Operation studies

made at the Yale and Towue Manufactur-
ing Co., Stamford, Conn., in the use uf

platform and dump trucks. Tables of

operating data for both types of trucks

are given.

622.33:331

Labor Requirements in Bituminous
Mines. 11. N. Kavenson. Coal Industry,

February 1924, v. 7, pp. 73-74. Labor re-

quired to produce a ton of coal in weU-
managed bituminous mines, both union and
non-union. Information was collected at

the request of the U. .S. Coal Commission.

No data from states south of Virginia or

west of the Mississippi Kiver. Gives man-
hours for various operations.

621.101

A Modern Colliery Power Plant. Col-

liery Guardian, February 1, 1924, v. 127,

p. 274. A discussion of a paper by E. L.

Hann describing the plant installed by the

Powell Duffryn Steam Coal Co. in Wales.

Covers the economic consideration of op-

eration.

Motor Drives for Mine Fans. 621.313

F. W. Cramer. Coal Industry, January

1924, V. 7. pp. 8-11. Illus. Comparison

of the various types of motors from the

standpoint of etficiency, speed, control,

initial cost, and power factor.

Power Plant Management. 621.101

Part 4. R. June. Cmil Mine Management,

February 1924, v. 3, p. 55. Diagrams.

The economical operation and maintenance

of boiler furnaces. Frequent trouble is

due to use of inferior refractories—Thick

joints between bricks—Cracks in furnace

walls—Lack of insulation—and Failure to

make minor repairs.

658.9:622

Production Engineering in Coal Mining.

T. A. Stroup. Cnal Industry. February

1924. V. 7, pp. 87-89. A general discus-

sion on what it will mean to introduce

mechanical mining methods and the con-

ditions necessary for their success. Con-

siders especially machine loading and lay-

out of mines for mechanical operation.

622.49

Productive Lighting for Coal Mines.

C. E. Egelcr. Coal Industry, .Tanuary

1924, V. 7, pp. 4-7. Illus. Importance of

better illumination underground. Output

increased with more light shown by re-

sults of illumination production tests. Type

of equipment needed for various sections

of mine with special reference to the value

of Mazda lamps. Illustrated with charts

and photographs.

622.91

Some Researches on the Safe Use of

Electricity in Coal Mines. W. M. Thorn-

ton. Colliery Guardian, v. 127, February

1, 1924, p. 273; February 8, p. 341; Feb-

ruary 15, p. 407. One object of the writer

is to show that not every spark will fire

an explosive gaseous mixture. Every en-

gineer knows that only by accurate

measurement of the breakdown values of

the materials that he uses can safety be

insured. In the present work the break-

down point is the current or voltage which

just causes ignition, other factors being

s\stematically varied or kept constant.

[
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622.91
Some Researches on the Safe Use of
Electricity in Coal Mines, irun .j- Coal
Tradts liiiuw. t\'Uru:i\s i, 19:34, v. 108,

[>l>. 180181. lllus. Describes the prin-
cipal experiments made by I'rof. W. M.
Thornton and reported on in a paper be-
fore tlic Institute of Electrieal Engineers.
Includes signaling balls, shot-firing gene-
rators, lamps and ignition bv hot wires.
Ignition bj- break of circuit, improved
lighting in coal mines, etc.

Personnel ,,„
658.3861

Apprentice Makes Constructive Sugges-
tions. H. L. I'rice. Jiailway iliclianical

Kngincrr, February 1924, v. S»8, pp. 86-87.

lllus. Article was awarded second prize
in the competition for regular apprentices
of the Sante Fo Apprentice Course. The
author tells in what department of the
works he thinks the apprentice should
start in order to derive the greatest benefit.

He approves of giring them responsibility
under supervision and points out the ad-
vantages of an Apprentice Board over the
usual "shop instructor".

658.385
A Comprehensive Plan for Executives'
Clubs. S. van T. Jester. Railway Me-
chanical Engineer, February 1924, v. 98,

pp. 79-80. An outline of the principles
involved and the methods foUowed in the
Jester plan, a new type of industrial club.

The membership is limited to men having
supervisory duties and who are actively
engaged in the industry. Club programs
have educational character but arc not con-
fined to technical subjects. Plan was
tried by two railroad companies with great
soccess.

658.3853
Co-operation through Plant Publica-
tions. W. R. R. Winans. Iron Anc, Feb-
ruary 28, 1924, V. 113, pp. 647-049. Sug-
gestions on how employee publications
may be made really valuable to both the
workers and the management. It dis-

cusses methods of securing employee in-

terest, important dont's, how to recognize
old employees, and how to report promo-
tions, etc. Article is well ^vritten and
comprehensive, a distinct contribation to

this subject.

62:331.71
The Costs of a Consulting Engineering
Practice. By a Consulting Engineer. The
Engineer (London) Febru.iry 1, 1924, v.

137, pp. 113-114. Aims to show that the
true cost to a consulting engineer of the
services he renders consists not only of his

personal expenditure plus his office ex-

penses, sfaff, etc., but also of an overhead
in terms of hours due to time spent on
necessary but unremunerative work and
also fo allowance of time lost in holid.iys

and sickness. The author gives particulars
of the expenditures incurred by him dur-

ing the p.Tst four years of his practice and
indicates them on a diagram showing the
analysis of office expenses. Details are
given to show how the making of inade-

quate charges may be avoided.

658.31242
The Executive's Most Important Job.
.\lv.Tn T. Simonds, James R. Nicholson.
John A. C.-impbell. John R. Clements. M. S.

King, Eldridgc K. Johnson. Systtm, March
J!'24, v. 45, p. 339. A symposium in which
some of the leading executives recite their
opinions. Some points covered are: divi-
sion of time; attitude toward business; ex-
ercise and amusements; and relations tu
his workers.

658.3861
A Foundry Apprenticeship System that
Works. II. A. Fronimelt. Open Shop
livvicw, February 1924, pp. 45-52. Funda-
mentals of apprenticeship ;is interpreted
by the Falk Corporation, Milwaukee, Wig.
Outlines the course as given by them.
Classes apprentices into five main groups:
1. "Regulars", boys with a grade school
education who spend four years in one
department; 2. high school boys spending
three years Ln all the departments; 3. the
university apprentice of two years; 4. a
group of Marquette University men who
alternate montlJy between school and shop

;

and a fifth group or "special appren-
tices."

658.3
Giving the Employee the Ownership
Viewpoint. D. C. Vaudercook. Printers'
Ink Monthly, March 1924, v. 8, pp. 50, 52,
55. The close relation between the work
of the man at the factory and the sales
program. How a few concerns have shown
their employees the value of good work on
their part in winning and holding cus-
tomers.

658.386
Helping the Worker by Education.
S. W. Ashe. Machinery, March 1924, v.

30, pp. 524-525. lllus. How the evening
school at the Pittsfield Works of the Gen-
eral Electric Co. provides educational op-
portunities for the employees. An enrol-

ment fee of $5 is charged but the fee is

rebated at the end of the course for a

passing mark of 75 per cent. All the in-

structors with the exception of the class in

public speaking are regular employees.

658.31243
How Can We Develop Good Foremen.
liaitway Engineering ami Maintenance,
February 1924, v. 20, pp. 69-70. Ab-
stracts of concluding papers in the con-
test on the selection and training of fore-

men in track organization. Prize winning
papers appear in earlier numbers of this

magazine.

Humanics in Industry. 658.311
F. W. Parsons. Gas Age Sccord, Febru-
ary 36, 1924, V. 53, pp. 195196," 200.
Growing necessity for securing good
management in industry, with special ref-

erence to the emplovment department. Dis-

cussion of factors which enter into a

company's successful "sale" of employ-
ment and causes of excessive labor turn-

over. Jfethods of advertising the plant to

prospective workers. A general article,

not limited to any particular industry.

658.3

Labor Efficiency in Good Times and
Bad. X. I. Stone. American Manage-
III' iir Association. 1923, 13 pp. Address
before the Plant Executives' Division.

.\merican Management .-Vssociation, 1923,

ill which a careful studv is made of the

employment question and its relation to
the business cycle and management.

658.3861
A Modernized Apprentice System. Mn-
eliimry, February 1924, v. 30, pp. 415-418.
How aiiprentices are trained by the Warner
A: .Swasey Company in Cleveland. For 40
ye;irs this company has had a regular ap-
prenticeship system in its plant. The
training now covers a period of four years
and provides not only thorough instruc-
tion in all shop jirocesses but also a well-
rounded course of classroom studies. A
large proportion of these apprentices are
retained in important positions, and the
system proves of great value in the de-
velopment and maintenance of a well-

trained organization.

658.3225
Practical Ideas from Practical Men.
W. Weaver, H. Klieber and H. T. MeUing.
PoiL'cr, February- 26, 1924, v. 59, pp. 337-
338. Three brief articles. Bonus system
for firemen; points on which a bonus sys-
tem in the boiler-room should be based.
Repairing induction-motor rotor; a device
for supporting the rotor to make repairs
easier. Eliminating oil vapor from steam
turbine bearings; how this was accom-
plished in one plant.

658.3146
The Responsibility of Management to be
Courteous. Amos Bradbury. Printers'
Ink, February 7, 1924, v. 126, pp. 53-62.

Suggestions for improving the quality of
courtesy. The responsibility of being
courteous to customers and visitors is, ac-

cording to this author, one which is

squarely up to the management. It is

the president's job to know how his rep-
ics.int.itives behave toward the public.

658.31472
A Suggestion Campaign that Really
Pays. H. M. Carroll. Factory, Februarv
1924, V. 32, p. 102. Proves the value of
[lerioilical campaigns. Blanks are dis-

tributed to workers by the foremen tfl

show they are behind the plan. Careful
consideration is given each suggestion by
the Suggestion Committee. Nothing
unique about this particular system un-
less it be its business-like methods.

658.31242
Through the Other Fellow's Eyes. Ruth
1,1-igli. business, March 1924, v. 5, pp. 23,

46, 48. The need for the personnel man-
ager to get the other man 's viewpoint, to

reach him through his self-interest.

658.3

What's the Connection between a Clean
Desk and Good Management? Ed Wolff.
Printers' Ink. February 21. 1924, v. 126,

no. 8, pp. 17-19. The best manager is not
a worker but an organizer, who chooses
competent men for the various depart-
ment head.s, delegates the work to them,
:inil sees that they work together as a unit.

Relieved of det.tils, ho has leisure to ad-

just difficulties and to make plans for the
future.

658.31242
Where My Job as an Executive Ends.
W L. B.ntf. Factory, February 1924, v.
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32, pp. I0II53. Charts. How one chief

executive confines his activities to planning
the policies for the business as a whole,
turning these jjlans over to the department
managers to execute. Tells of methods
used for forecasting. Author believes best
results come from negative reports. To
correct errors and detect bad methods are

the two duties most vital to tlie executive.

658.31243
Work Without Superintendent. H. K.

Simonds. Iron Trade Review, February
21, 1924, V. 74, pp. 548-550. lUus. Au-
thor feels the pendulum has swung too far

in placing management responsibilities on
efficiency experts instead of managers, and
believes it is time to call a halt. In the

plant described 52 foremen control 2500
men, hire men and pay them whatever the

foremen think best, and report only to

general manager.

Production
658.53

Application of Charts in Industry. D. B.
Porter. Management and Administra-
tion. March 1924. v. 7, pp. 329-336. A
continuation of a previous article which
gives uses and details of construction of
various kinds of frequency charts. These
include Gantt, machine record, and
progress charts.

658.51
Effecting Economies by Regulating
Work Flow. A. Whitehead. Cassier's

Industrial Management, January 24, 1924.
V. 11 (new ser.) pp. 35-37. First of a
scries of articles. How costing reveals

production losses. Suggests steps to be
taken in keeping records of processes and
ma.terials needed, so that supplies at every
step may be punctual and adequate, but
not in excess.

658.51
How We Get Up-to-the-Minute Produc-
tion Control. C. H. Smith. System,
March 1924, v. 45, pp. 336-338, 389. Illus.

Charts. A very suggestive article sho\ving
in detail the clerical operations involved
in the manufacturing processes in the
Westinghouse Air Brake Company. Shows
a decided deviation from old methods.

658.516
Just How Far Does it Pay to Go with
Simplification? Fletcher H. Montgomery.
Factory. February 1924, v. 32, pp. 153-

156, 260. Illus." The Knox Hat Com-
pany has made a very careful study of
simplification. This article is convincing
in showing that one may forecast quite ac-

curately what effect any degree of sim-
jilification will have on profits. Engineers
were employed to m.ike this study for
Knox and their story, as told here, is an
interesting one.

658.512
Mechanical Foundry Minimizes Labor.
J. E. McDonald. Iron Ape. Februarv 2S,

1924, V. 113, pp. 633-637.' Illus. Output
per man trebled in new plant of the La-
velle Foundry Co., Indian.apolis, Ind.
Gravity flow and controlled conveyors
carry out the theory of a mechanical foun-
dry. Process is described and illustrated
by photograpifl.

658.512
Mechanical Methods Dominate. D. M.
Avey. Iron Trade lievieie, February 28,

1924, v. 9, pp. 601-606. Illus. Diag. De-
scribes the new three-story plant of the
Lavelle Foundry Co., Indianapolis, Ind.
Carrying out the principles of straight
line routing and vertical direction, plant
operations trace a path from the roof to

tiie first floor level by means of a con-
tinuous conveyor system. Product at no
iingle stage is

'
' touched by human hands. '

'

Photographs and floor di-awings illustrate

article.

658.56
Modern Systems of Boiler Control.
J. B. C. Kershaw. The Engineer (Lon-
don). February 8, 1924, v. 137, pp. 141-

144. Diag. Charts. Systems of control
and bonus payment for boiler firemen and
engineers that are fair in operation and
do not lend themselves to manipulation
or "dodging" by "workshy" boiler fire-

men. Six systems are described and the
plants mentioned in which they have been
proved successful.

658.5

Organization of Inspection and Mainte-
nance. F. A. Waldron. Management and
Administration. March 1924. v. 7, pp.
£95-297. Continuation of previous articles

considering inspection and maintenance de-

partments, gives organization chart and in-

formation concerning operating procedure.

658.5
Process of and Equipment for Fender
and Body Enameling. G. Lefebvre. So-
ciety of Automotive Engineers Journal,
February 1924, v. 14, pp. 195-208. Illus.

A summary of the improvements wrought
in the mechanical equipment and the proc-
esses employed in the various plants of the
Chevrolet Motor Company, one of the com-
panies of the General Motors Corporation.
The processes specially described are those
for the enameling of fenders and sheet
metal parts and cover the application of
two coats of an asphaltic base enamel and
a subsequent baking at 450 deg. Fahr.

;

In bodv enameling the.y cover the applica-
tion of three coats of similar material
and baking at from 290 to 350 deg. Fahr.
Ovens and other equipment are described
:ind illustrated.

658.582
Repair and Upkeep of Pneumatic T6oIs.
R. \V. Wilson. TJie Engineer (London),
February 15, 1924, v. 137, p. 182. Illus.

What is necessary to maintain in efficient

operation and in economical service the
two classes of tools: pneumatic hammers
and pneumatic drills. Covers system
adopted for issuing tools to workers and
the methods of testing. Gives cost of
figures.

658.516
Substitute Materials that Improve the
Product. B. M. I^Iaynard and W. S.

Powers. Factory, February 1924, v. 32,

pp. 156-157. Illus. Many concerns have
found that it pays to have a committee
on specifications made up of a designer, a
shop man, and a purchasing agent, to work
out the best designs and materials. De-
scribes how one such committee improved
products by substituting pressed steel for

iron castings, steel and aluminum castings
and forgings.

658.5
Ten Small Savings Often Net Us More
Than One Large One. C. C. Chesney.
Factory, February 1924, v. 32, pp. 159-

161. lUus. In the foundry described the
weekly production corresponds almost
exactly with the weekly cost report. This
furnishes a means of showing up discrep-
ancies which lead to cost analysis, and
this in turn points the way to the eUm-
iuation of waste in materials and men.
Describes some savings accomplished by
better handling and the use of special
machines.

A Tool Crib System. 658.582
M. L. 'Flaherty. Machinery, Februarv
1924, v. 30, pp. 428-430. The properly
equipped and organized tool-crib depart-
ment as an important factor in shop
efficiency. Briefly outUnes a system which
saves hours of labor and lost time and
prevents unnecessary tool waste.

Selling

658.826
A Composite Picture of Fifteen Sales-
men's Manuals. E. B. Weiss. Printers'
Inl; February 14, 1924, v. 126, no. 7, pp.
41-44, 48. Points to be considered in com-
piling a manual, as revealed in a brief
review of those compiled by the Aluminum
Cooking Utensil Co., the Delco-Light Co.,
the Willys Light Co., the Dictaphone Sales
Corporation, and others.

658.83
Co-operative Selling: Is It the Hope of
the Small Unit Manufacturer? Don
Gridley. Printers' Ink, Februarv 28, 1924.
v. 126, no. 9, pp. 49-50, 52. Outlines a
plan being backed by the Penn Eivet Cor-
poration of Philadelphia, manufacturers
of snap fasteners and other notions under
the trade name "3-more". A number of
notions manufacturers add a brand of
their line as the "3-more" brand, and
by this co-operation there can be con-
ducted co-operative advertising and seUiag
under one brand name on a department
basis.

658.85
Does the Retail Salesman Know Your
Goods? Ruth Leigh. Printers' Ink
Monthly, March 1924, v. 8, pp. 31-32, 80,
83. A thorough knowledge on the part
of the sales person of the line of goods
he or she is to sell, is the most valuable
factor in retail salesmanship. Their
knowledge results in self-possession, con-
fidence, enthusiasm, and abiUty to sell

convincingly. Tells how a few companies
have instructed their salesmen in the es-

sential points of the goods they sell.

658.8
Giving the Employee the Ownership
Viewpoint. D. C. Vandorcook. -Printers'

ltd- Monthly, March 1924, v. 8, pp. 50, 52.

55. The close relation between the work
of the man at the factory and the sales

program. How a few concerns have shown
their employees the value of good work
on their part in winning and holding cus-

tomers.
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658.841

Is Display Room Worth While? t\ O.
JStciaeLjai'li. Irun Trade lUvicw, February
7, i'J-2i, V. 74, pp. 420-422. PossibiUty ol'

abaiuloiiiiij; expensive stores and eimduct-

iiig the business from offices of uiaeliino

tool-builders is eon.sidcrcd in this article.

One dealer claims tliat only 5 per cent of

sales are from tloor and 80 per cent after

buyer has seen only photographs, circular

matter or advertisements. Cites companies
«lio operate without display place.

658.811
Organizing a Sales Department. John
Allen Murphy. Frintcrs' Ink Monthly,
March 1924, v. 8, pp. 17-18, 74. The im-

portance of the general sales manager in

building up a selling organization and
keeping it keyed up to the ever-growing
needs of the company. Touches on meth-
ods employed by a few large companies,
as the Goodyear Tire and Rubber Co.,

where the general manager is assisted by
di.strict and departmental managers wlio

are responsible to him.

658.82
Putting "Merchandizing" in the Dealers
Vocabulary. Dana Hubbard. I'rinters'

Ink, February 28, 1924, v. 12G, no. 9, pp.
1051 08-113. Uow the Beardslee Chande-
lier Manufacturing Company puts its sales

force to work to teach the retailer to de-

velop his buying and selling into more than
haphazard processes; to sell ideas as well

as goods, and to increase sales by adver-

tising window display, etc.

658.8

The Responsibility of Management to Be
Courteous. Amos Bradbury. Printers'
Ink, February 7, 1924, v. 12G, pp. 53-G2.

Suggestions for improving the quality of
courtesy. The responsibility of being
courteous to customers and visitors is, ac-

cording to this author, one which is

squarely up to management. It is the
president's job to know how his repre-

sentatives behave toward tlie public.

658.811
The Truth About the Salaries Paid to
Sales Managers. Suhn Manaricmcnt.
February 1924, v. f.. pp. 497-498. Analysis
of information collected by the Dartnell
editorial staff. Out of 162 concerns re-

turning their qncstionnairos, 120 employed
sales managers and the average salary of
these managers was $7,210 a year. Shows
a tendency to consider the sales manager
nj an all-round executive capable of
doing much more than running the sales

department.

658.826
Walworth's Method of Regulating Its

Sales to Coming Demand. W. C. Jfat-

tox. Print, rx' Ink. Februarv 14, 1924,
V. 120, no. 7, pp. .S-4, 6, 170-179. The
Walworth Manufacturing Company, Bos-
ton, with eight selling branches scattered
over the United States, keeps the sales-

men in touch with everything of impor-
tance going on at headquarters, through
a sales publication. The company, now
in its eighty-third year, studies business
economics as a basis for its policies re-

garding sales, production, and financing,
and passes the information on to its sales-

men.

658.784
A Warehousing System that Makes
Selling and Advertising More Effective.
B. A. Fuegkin. Printers' Ink, February
7, 1924, v. 126, pp. 129-132. Foe Geo
paint and varnish is not generally sold

through jobbers or distributed from a pub-
lic warehouse. A sales organization covers

every State in which it operates and all

accounts with dealers are handled at the

main oflice. Distributing stocks of these

products are located in key towns in each
state wliere a distributor operates a whole-
M.ile or retail paint store and is constantly

building up business for the company.

Technical

665.7

Catechism of Central Station Gas En-
gineering in the United States. Amer-
icun tPu.s Journal, v. 120.

January 5, 1924, pp. 11-14.

January 12, 1924, pp. 35-38.

January 19, 1924, pp. 59-62.

January 20, 1924, pp. 75-78.

February 2, 1924, pp. 105-109.

February 9, 1924, pp. 125-128.

February 16, 1924, pp. 145-148.

Exact reprint of the "Catechism of
Central Station Gas Engineering" orig-

inally published in 1909 by the Trustees
Gas Educational Fund. The first four in-

stalments approximately cover general in-

troduction, manufacturing materials, and
the last three plant construction, operation,

retorts, etc. Will be continued in the suc-

ceeding numbers of this magazine.

Definitions of Hardness. 6(03)
C. A. Beckett. Machinery, March 1924,

V. 30, pp. 503-505. Process of hardening
and hardness testing are the two view-

points usually taken by physicists, metal-

lurgists, and engineers. Annotations are

given showing use by authorities such as

A. U. Tutton, Sir Robert Hadfield, H. P.
Hollnagel, W. 11. Hatfield and others.

The object of this paper is to help estab-

lish a universal definition.

621.313
Electric Drives for Mine Hoists. L. A.
Uniansky. Coal Industry. February 1924,

V. 7, pp. 75-82. Illus. Charts. Economic
comparison of the various systems in use.

Discusses indue! ion motor drive and the

Ward-Leonard control with fly-wheel motor
generator set, witli advantages and short-

comings of either system.

Electric Industrial Heating. 621.365
ir. >r. Drake. The Enpinrir CLondon"!,

February 1, 1924, v. 137, pp. 114-lir.. The
advance of .America over England in the

use of the electric furnace for enameling,

annealing, and heat treatment of steel is

due to the cheap power available in Amer-
ica. Cost of current is the factor w-hich

prevents it from being wholly used in Eng-
land. The high quality of the product of

the electric furn.tce is due to two reasons

—

the accurate temperature control .and the

transmission of heat hv radiation. The
economy in operation and maintenance of

the electric furnace ia compared with that

of the fuel fired furnace, showing elec-

tricity to be the cheaper. Tables giv.>n

showing results of tests run for heat treat-

ment of gun forginga, enameling registers

and push buttons, core and wire baking.
Diagrams show curves relating to anneal-
ing of glass, comparative cost of electrical

and carbon heated furnaces, data of tem-
perature distribution in electric furnaces
and the design of an electric furnace for
heat treatment of steel.

621.3176
Electrical Surveys in Coal Mines. E. B.
Slavely. Coal Industry, February 1924,
v. 7, pp. 68-72. Charts. Portable graphic
recording instruments to determine voltage,
current, power demand, and power factor
conditions in coal mines. Discu.sses the
various applications of graphic meters in
the conduct of electrical surveys.

6(07)
Engineering Colleges and Industry. W.
E. Wickenden. American Management
Association, 1924. 11 pp. A discussion
of four complaints concerning Engineer-
ing Education which indicates a general
agreement that it is not now on a satis-

factory plane, and a divergence of opinion
as to methods for improvement. Raises
the question—"What can this association
(A. M. A.) do about itT"

621.6423
Floating Roofs for Oil Tanks. L.
Schmidt. Petroleum World, Februarv
1924, v. 21, pp. 74-80. Drawings. Report
on type with movable buffers and shoes
giving design and operation of this par-
ticular type of floating roof. Includes
evaporation tests made at the Shaffer Re-
finery, Gushing, Okla., and fire tests made
at the Chicago Bridge and Iron Works,
Chicago, 111.

658.78844
Formulas for Shipping Box Construction.
M. L. Oglesby. Management and Admin-
I.STRATION, March 1924. v. 7, pp. 323-328.

Gives the derivation of a number of for-

mulas for use in determining proper box
construction necessary to withstand forces

which will act upon it.

Gas Power in Factories. 621.43
W. A. Tookey. Gas World, Februarv 16,

1924, V. 80, p. 128. M.akes comparisons
between electric and g.as drive and con-
cludes that if gas motors received the con-
sideration electric motors receive, lower
cost of working with equal reliability

w'ould be obtained. In transmission prob-
lems nmch blame is put on too small pul-

leys to give sufficient belt speed for the
rated capacity of the engine. Author
warns salesmen responsible for gas power
development to pay more attention to these
matters.

621.31S
Improved Electrical Conduit System.
Uuildinfls, January 1924, v. 61, pp. 189-

194. Illus. Methods used in installing

sufficiently flexible systems of floor dis-

tribution for light, power, and signal cir-

cuits to care for future requirements in

industrial plants and other types of build-

ings.

Improvements in Ice Plants. 621.55
R. C. Poremus. Universal Engineer, Feb-
ruary 1924, v. 39, pp. 2,1-28. Describes
tli,> lntp«t improvements in plant construe-
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tiou, methods of water softeuiiig, air treat-

ment, three types of air dehydrators, har-

vesting equipment, electric drive and ice

storage, etc. Every process in the ice plant

is brought up to date.

620.122

Methods for Analyzing Raw Materials

(Data Sheet no. 1-2.) Forging, Stamp-

ing ami Seat Treating, January 1924, v.

10, p. 32 (a). Describes usual procedure

followed in steel works to obtain chemical

analysis of raw materials. Lists permissible

differences in the analyses made by pur-

chaser and purveyor. Outlines various

methods in use for steel, cast iron, and pig

iron. WUl be continued on Data Sheet

no. 3.

621.18

Modern Systems of Boiler Control.

J. B. C. Kershaw. The Engineer (Lon-

don), February 8, 1924, v. 137, pp. 141-

144. Diag. Charts. Systems of control

and bonus payment for boiler firemen and

engineers that are fair in operation and

do not lend themselves to manipulation or

' ' dodging " by " workshy '
' boiler firemen.

Six systems are described and the plants

mentioned in which they have been proved

successful.

Motor Drives for Mine Fans. 621.313

F. W. Cramer. Coal Industry, January

1924, V. 7, pp. 8-11. lUus. Comparison

of the various types of motors from the

standpoint of efficiency, speed control,

initial cost, and power factor.

673.12

Ordering the Right Kind of Sheet Brass.

J. L. Christie. Metal Industry (N. Y.),

February 1924, v. 22, pp. 69-70. Illus.

The necessity for accurately defined terms

on the part of the manufacturer and

specific orders on the part of the pur-

chaser. Gives brief notes on three grades

of annealed brass, designated by the Amer-

ican Society for Testing Materials.

691.1

Relative Durability of Native Woods.
F. P. Laboratory, U. S. Forest Service.

Buildings. January 1924, v. 61, p. 203.

Technical Note #173. Table giving rela-

tive durability (resistance to decay) of

untreated woods. Helpful in estimating

depreciation.

6(072)

Research the Mother of Industry.

\. D. Little. Michigan Manufacturer.

February 10, 1924, v. 33, pp. 4, 26. Traces

the development of research and aims to

show that nearly all the great recent de-

velopments of science have taken place

within the easy recollection of the man

still on the job. Gives a few instances

showing the value of research in certain

specific lines.

625.17

Two Railroads Find Water Pipe Clean-

ing Profitable. Railway T.ngineering and

Maintenance. February 1924, v. 20, pp.

64-66. TUus. Work undertaken by the

Northern Pacific involved 17.4r)6 ft. of 10

in. pipe line, requiring 300,000 to ,'.00.000

gal. of treated water per 24 hr. Work
posts 31.8 cents per ft. including supplies

and labor. The work undertaken by the

Chicago, Rock Island & Pacific involved

about 300 ft. of 10 in. and 12 in. pipe line.

Methods used in both cases are described.

Costs are given.

621.18414

Underfeed Stokers and Economy in Coal.

Joseph G. Worker. Manage.me.vt .\xd Ad-

ministration, March 1924. v. 7. pp. 287-

290. Contains a review of underfeed stoker

development with problems that have con-

fronted and have been solved by stoker

engineers, and a statement of those still

awaiting solution.

621.96

Widening Applications of Metal Stamp-
ing. Eobert I. Miuer. Forging, Stamping

and Heat Treating, February 1924, v. 10,

pp. 75-78. Illus. Sheet metal stamping

or pressed metals may be applied to widely

varying projects in a manner productive

of great economies. Modern plants no

longer produce rough and semi-ready parts

but carry the operation to the inclusion of

painting, enameling, galvanizing, etc., until

tlie article is completed. First part of

article appeared in January number.

Wood for Auto Bodies. 674.038

A. T. Upson & L. N. Ericksen. Society

of Automotive Engineers Journal, Feb-

ruary 1924, V. 14, pp. 165-170. A statis-

tical summary including charts of the kinds

of woods used in the automobile indus-

try. Covers general classification of wood

used for cars, wood used for running

boards and top-bows, grades of lumber

used, present status of body-part size

standardization, quality of stock required,

utilization of lumber in body plants and

suitability of wood for automobile bodies.

Authors are of the U. S. Forest Products

Laboratory, Madison, Wis.

Transportation

Atlas of Traffic Maps. 656.2

Prepared by Traffic Consulting Staff of

LaSalle Extension University, assisted by

Charles E. Wymond. 32 maps. LaSalle

Extension University. This atlas contains

three sets of maps—general, territorial,

and railroad. The first group pertains to

sources of traffic and the present trans-

portation systems of the United States as

a whole. The territorial maps divide the

nation into traffic divisions and graphically

picture the classification, freight rate as-

sociation, and rate adjustment territories.

The railroad maps illustrate a number of

Class I railroad systems in various sections

of the country. The maps are so arranged

that they gather together in one place and

in a form convenient for use much in-

formation that heretofore has been avail

able only in circulars, freight tariffs, and

other miscellaneous publications issued by

the carriers and tlieir agents. The atlas

should prove of considerable service to

traffic managers and others concerned in

the routing of large shipments.

656.2

Departure in Handlinc; Less than Car-

load Freight. U. F. Ford. Jlailuay Itr-

rirw, February 23. 1924, v. 74, pp. 320-

321. Describes the Ford plan of con-

solidation of merchandise nt transfer or

forwarding stations in rural communities

as introduced by the Chicago, Burlington

i: Quincy B. B. Beduces overtime, loss

and damage and conserves equipment,

656.21

Engine Terminal Operation a Difficult

Job. E. Gelzer. Hailway Mechanical En-

gineer, February 1924, v. 98, pp. 103-10o.

Illus. Suggestions for improvements in

arrangement and in organization of work

with a drawing of an improved engine ter-

minal. Author believes that where the ar-

rangement of a combined inspection pit,

general office, tool equipment, and oil house

can be located near the outbound track

it is well also to provide a small shop

for light repairs. Article won the first

prize in the Engine Terminal Competi-

tion of the Eailway Mechanical Engineer,

closed Oct. 1923.

656.124

The Motor Truck and the Railroads.

E. C. Wright. Michigan Manufacturer.

February 2, 1924, v. 33, pp. 3-4. How
motor trucks can combine with railroads

in the transportation of freight for the

less-than-carload traffic. Under ordinary

method of handling this traffic by rail,

eight handlings are required whereas, if it

were conveyed by motor, loading at

shipper's door and unloading at door of

consignee would cover the handlings.

Shows advantages to shippers and points

out problems involved in such a scheme.

656.124

Motor Trucks Auxiliary to L. C. L.

Service. Railway Review. February 2,

1924, V. 74, pp. 218-219. Supplementary

railroad freight service by highway trans-

port is of three kinds according to E. C.

Wright of the Pennsylvania Railroad sys-

tem: 1. Freight service in short hauls,

less than carload traffic; 2. Supplementing

the terminal situation in metropolitan dis-

tricts; 3. Store-door delivery service. Re-

ports are given of experiments made by

the Pennsylvania Railroad and the N. Y.

Central R. E., Putnam division.

Co-operation in Transportation. 656.2

F. H. Dixon. Michigan Manufacturer.

February 16, 1924. v. 33, pp. 5, 24. A
discussion of the Fedcr.al Transportation

Act of 1920. The author believes that

this act means the passing of the era of

unrestrained competition. Reference is

made to the relationship developed in the

statute between water and rail tran.sporta-

tion and the place of the motor truck is

questioned.

Plottine City Schedules. 656.4

C. R. Harte. Electric Railway Journal.

February 9, 1924, v. 63, pp. 203-205. New
method is described by which city sched-

ules of an entire street car system may be

seen at one time. Full page diagram given,

covering the movements of all cars for

one hour, with a specific case described.

The effect of schedule changes can be

casilv visualized by the use of colored

threads and beads to represent lines and

cars. A satisfactory scheme of studying

effects of changes in conditions and of ad-

justment of schedules to meet them.
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Smoke
~no longer the sign ofenterprise

Ten cais ofcoal-ornine ?
Mechanical stokers savf coal by
increasing furnace etnciency.
They also ntakc il possible to
burn cheaper Kra^es and sizes
of local coal. Ten per cent sav-
ing ia a conservative estimate.

Five men or three?
Stoker firinK will crosa at U-ast
two men off tlie pay roll if

nilopted by a hand fired plant
now requiring five men. The

better working
conditions ap-
peal to a belter,
steadier elass of

C3lOJCIi|Al nien.

Four boilers or three?

Clreater steam demands can be
niet without adding to vour
lirraent boiler equipment Tlin^e
boilers can be made to <lo the
w-ork of four through the higher
combustion rate nuide pos-sible
by—

THE cloud of dense smoke that
streamed across the top of al-

most every old-time letterhead was
once the pride of thousands of manu-
facturers—the great symbol of in-

dustrial activity.

Then came scientific combustion
and public opinion opposing the
smoke nuisance. Smoke became the
sign of waste and the evidence of
law breaking. The "Enterprise"
Manufacturing Company joined the
hundreds of other concerns that
were being forced to change their
letterheads—and their ways.

The great wave of public sentiment
for smoke abatement proved to be one
of the greatest boons to progress that
ever swept the industrial world.

It forced industry to a keen in-
terest in scientific combustion!

Power plant owners who sought
only a smokeless stack and public
good-will, found that along with
smokeless operation went re-

duced coal and labor costs
and greatly increased plant
capacity. They found, also,

that the manufacturers of
\

This book

mechanical stokers had gone inten-
sively into the smoke problem long
before the general public had taken
it up, and had definitely solved it

with complete combustion.

All good authorities agree that
mechanical stoking is the one cer-

tain method of producing the com-
plete combustion necessary for
smokeless operation. And the econ-
omies of mechanical stoking are so
great that the elimination of smoke

although often of first importance
is simply an incidental result!

Many enterprising manufacturers
have eliminated the smoke decora-
tion from their letterheads. There
are still hundreds, however, that
have not eliminated it from their
furnaces and stacks who could do so
by installing mechanical stokers.
The owners, executives and directors
of these plants will find a highly in-

formative and timely message in the
booklet, "Coal— The Basic
Fuel." Have you read it? A
copy will be sent you free on
request to The Secretary of
the Association.

FREE

BUR#^r*^J^t:OAL
ITie 'basic*fixel

STOKER MANUFACTURERS ASSOCIATION
G. A. Sacchi, Secretary, Lester Branch. Philadelphia
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Are your factory folk

your bookkeepers ?

PRODUCTION LOSS is a big factor
when you let your factory folk keep
their oivn elapsed time records.

Install the Calculagraph and this

overhead leakage at once disappears.
All of your people can operate it—
one lever is pulled when the oper-

ator begins work, and
lever when he stops.

the other

Wipe out human error! Learn the
many ways that the Calculagraph
applies to your business, as told in
our booklet, ''Elapsed Time Records."
Free on request.

THE CALCULAGRAPH CO.
36 Church Street New York City
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THE EQUITABLE
LIFE ASSURANCE SOCIETY OF THE U. S.

120 BROADWAY, NEW YORK, N. Y.

Incorporated under the L,aws ofthe State ofNew York

There are Equitable policies for all life insurance needs—policies

to strengthen the business and credit of individuals, firms, and cor-

porations; policies to pay inheritance taxes; to settle estates; to aid

in the purchase of homes; to safeguard mortgages; to educate chil-

dren; to support men and women in old age; to protect employees

through group insurance. But the most important public service

rendered by the Equitable is to assure protection for the family and

home under policies providing in various ways for the payment of

the insurance money in the form of a monthly income for life. Thus
the beneficiaries are protected against waste or loss. In this way
the Equitable provides insurance that insures—protection that gives

permanent protection. The Equitable's public service is further

indicated by the distribution of its funds throughout the United States

in conservative investments, including dwelling and farm loans.

OUTSTANDING INSURANCE, Dec. 31st, 1923. . $3,446,574,467

Individual Insurance, .82,978,972,189 Increase $320,454,144
Group Insurance, 467,602,278 Increase 64,696,371

Total increase for the year 8385,150,515

NEW INSURANCE in 1923 (not including Group). $584,717,618
An Increase of 5889,468,578 over 1922

PAID TO POLICYHOLDERS in 1923 $109,291,568

PAID TO POLICYHOLDERS since Organization. . $1,678,967,000

CONDENSED BALANCE SHEET DECEMBER 31, 1923

LIABILITIES AND RESERVESADMITTED ASSETS
MortgaKcs en Dwellings. . . . $44,183,74.') 81

on Farms 9S,19r),070 30
on BiisiuL'ss Properties. . . G2, ,370, 4.50 5S

Real Estate 13,403..56S SO

Bonds 337,339,807 00

Stocks 4,77.5.11.") 00

Loans on Society's Policies 90,041,7.30 09
Loans on Collateral 082,7.50 00
Cash ($.5,.572,183 08 at in-

terest) 5,846,187 22
Other Assets 23,20.5,860 29

TOTAL. .$6,86,944,3.57.27

Insurance Reserve S570,309,414 00
.Ml other Liabilities 21,o72,110 2.5

Surplus Reserves:
For distribution in 1924:
On Annual Dividend

Policies 24,-500,000 00
On Deferred Dividend

Policies 14,346,000 00
Awaiting Apportionment

on Deferred Dividend
Policies 9.161,4.33 00

For Contingencies 46.99.5,394 02

TOTAL ..... §686,944,3.57 27

The foregoing figures are from the Equitable's Sixty-fourth Annual
Statement which will be sent to any address on request.

W. A. DAY
President

i
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PRECISION
ROLLER BEARINGS

For Heavy Loads and Hard Service

Heavy-duty units manufactured to unequaled standards of

precision; affording the maximum of serviceability under con-

ditions involving heavy loads, temporary overloads, shock, jar

and vibration ; offering to manufacturers and users of high-duty,

heavy-duty machinery new opportunities for power saving,

reduced upkeep costs, and better service.

Our engineers will welcome an opportunity to work with yours in applying

these high-duty, high-precision bearings to your machines, with a view

to securing maximum anti-friction efficiency, minimum maintenance costs,

and continuity of service.

STANDARD and
SELF-ALIGNING
TYPES

THt' N^RMff COMPANY

Long Island CitLj New York
MAKERS UFTiORMa- PRECISION BALL BEflRtNGS
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Just Published!

WALKER'S
^^;IaEe for maxittuim s

'TRADE-vv^ riotmerely the average

Management Engineering
BY P. F. WALKER

Professor of Industrial Engineering, University of Kansas

359 pages, 6x9, illustrated, $3.50 net, postpaid

JENKINS
^MARK,

^^^^"^ In case of fire—

Engineering applied
to management for
industrial executives

Be sure to see this

book. The coupon will

bring a copy to you
for 10 days' free

examination

This new book tells in plain' language what plans and
policies are most successful in industrial organization and
administration. It is a valuable treatment of the ordinary

conduct of a corporation's affairs from the engineering,

financial and managerial points of view,—a book everj'

industrial executive will find well worth reading.

Part I—Planning and Design

Part I deals with the design and planning of industrial

plants—gives much new material on marketing as affected

by the various factors of production—submits actual in-

dustrial experience—and, in the design section, describes

a number of typical industries in concrete fashion.

Part II—Organization and Control

Part II includes discussions of the organization of a
corporation, corporate powers, company financing in all its

aspects, executive control in all its forms. The chapter on
costs is decidedly valuable for the more complete and
profitable use of cost accounting control.

The book explains
What are general factors of the location of industries

—

How to analyze production factors

—

What conditions are necessary to a successful industrial enterprise

—

The functional design of an enterprise—how to make the plan and what
it should accomplish

—

What factors are important in designing a plant—
How to organize a company

—

How to set about financing a company

—

How to secure good executive control

—

Be-st systems of organizing operating methods

—

What the executive should know about cost accounting and'its'uses

—

Chapter Headings
I.—Basic Principles. II.—Analysis of Production Factors. III.

—

Preliminary Design. IV.—Functional Design of the Enterprise. V.

—

Design of the Plant. VI.—Production Principles. VII.—Organizing
the Company. VIII.—Financing the Company. IX.—Organization
and Management—Executive Control. X.—Organization and Man-
agement—Operating Methods. XI.—Costa. Appendix A.—Contracts.
Appendix B.— Illustrative Forms in Company Organization.

Send the coupon for a copy to examine

FREE EXAMINATION COUPON
McGRAW-HILL BOOK CO., INC., 370 Seventh Avenue, New York, N. Y.

Y'ou may send me on 10 days' approval WALKER—MANAGEMENT
ENGINEERING, $3.50 net. postpaid. I agree to pay for this book or return
it postpaid within 10 days of receipt.

Signed

Address

Fig. 715, Screwed
Jenkins Bronze Angle

Fire Line Valve

Nothing can afford to go wrong.
Time is precious—delays are dan-
gerous. For this reason, the impor-

tance of Jenkins fire line valves can-

not be over-estimated. They are

always ready for the emergency.

Jenkins globe and angle fire line

valves embody the same sturdy
reliable construction as the standard
Jenkins globe and angle valves.

They have Jenkins renewable com-
position discs that are specially

made for cold water service, are free

froin corrosion, and do not stick to

the seat. The spindle works easily

—a quick spin of the wheel gives a

full water flow.

At supply houses everywhere.

JENKINS BROS.
80 White Street New York, N. Y.

524 Atlantic Avenue Boston, Mass.

133 N. Seventh Street . .Philadelphia, Pa.

646 Washington Boulevard. .Chicago, 111.

Always marked with tKe' Diamond'

(Please Print)

Name of Company.

Official Position , .

.

-'- ^m

(Books sent on approval to retail customers in the U. S. and Canada
only,) Atim. 4-1-24

Stop All Guess Work
Build your Business Bigger, but keep track

of it at all times. You can Visualize on Map
or Chart every move you make by using

Moore Push-Maptacks
so Colors S Sizes 1000 Symbols

Send One Dollar for Cabinet of Maptacks

—

10 different Colors, with
Maptacks (Tn

simple directions, and sug-
'"''

gestionshowto use them.

A copy of "System Sim-

plified" showing Color
Chart and Samples FREE.

Moore Push-Signals
12 Colors

Indicators for your Card Fites ihat

"Tetl you when to act;"

when to write letters, when
to send out follow-up mat-
ter. Reminders for impor-

tant business. Write for

samples.

Moore Push-Pirv Co.
Originators of the iVortJ-famotn Moore Puah-Pin3

Moore Puah-Uis Hangerw, Thumbtack*, etc.

113 Berkley Street Philadelphia, Pa
E^tahthhed 1900
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Ronald PiiI)lications on Business

<^

Income Tax Procedure—1921
EIGIITII ASSUAL EDITIOS

By l{(>BKitT H. MoxTGO.MERV, C.P.A., Attorney at Law

Ri:irM)S on tax payinonts, amounting to 8123,992,820.94, were made
, by the Treasury Department during the fiscal year ending June 30,

1923. More than ten thousand taxpayers received sums amounting to 81,000
or over. These refunds, largely due to court decisions, changed Treasury
rulings, and similar causes, were made on account of "illegal or erroneously
collected taxes." Have you checked up your returns with a competent
authority, such as Montgomery's Income Tax Procedure? This standard
manual cxi)lains each section of the law and jKjints out how that section is

affected l)y the latest rulings, regulations, and court decisions. It is also
invaluable for reference throughout the year when income tax questions
arise in matters of policy or accounting procedure. 1900 pages. Cloth. SIO.OO.

Cost Accouiiliiig

Fiiiidanieiitals
From the Standpoint of Management

By L. T. KoNoi'AK, C.P.A. i Ohio and Ind.)

BEC.\l'SE of its dear treatment of un-
derlying principles and the use of

;.iniple illustrations this work should be
especially helpful to managers and all who
want to get a broader grasp of the funda-
mentals of cost accounting. The author
h.is succeeded in minimizing detail and in

concentrating attention upon essential

l)rinciples and broader aspects. The work
is divided into three parts which deal with
^1) Principles and methods of accumulat-
ing costs, including overhead distribution

and a concrete illustration of the operation
of cost-controlling accounts: (2) Operat-
ing statements and the uses of costs, in-

cluding two exceedingly valuable chapters
on the cause and effect of unabsorhed o\er-

head and the determination of volume of

business necessary to absorb all fixed

charges: and i3i illustrations of variations

in cost methods and of the three basic cost

svstems. ./?/.«( j>-nhli$hcd. iSo pages.

Clnlh. -SW.""

The Business of Railway
Transportation

By LE\^^s H. H.\n-ey, M.A., Ph.D.

IX this volume railroad transportation is dealt with mainly
from the standpoint of the shipper rather than of the railroad.

Theorj- is kept in the background and the discussion centers
chiefly about traffic conditions in the various railroad groups,
rate structures and tariffs, and various traffic arrangements which
a shipper may make with a railroad. The material is preeminently
practical and briiigs out clearly the layout and traffic character-
istics of the principal railroads, rate-making principles, and other
traffic matters. Just published. 613 pagts. Cloth. Si.'Xi.

Accountants' Working Papers
By Leslie E. F.klmer and \Villi.\m 11. Bell

MEETS squarely the demand for authoritative information
regarding procedure in preparing accountants' working

I)apers. It is a trustworthy and indisix?nsable manual of accepted
))rofessional practice in making out the.se sheets for virtually any
))urj)Ose. The work illustrates all schedules, analyses, and papers
required in the ordinary audit, as well as many for special occa-
sions. Starting with the preliminar>- information which the
accountant must collect, it develops a complete set of papers.
These it presents in ninety-four facsimile plates, with concise
and adequate comment. Each .sheet .shows the notes an auditor
would make on significant points. 1023 {^d iiriiUing, 19^3). 194
l-figcs, S}-t" r 11". Fleiibh binding. So.00.

Accountants' Reports
By \ViLLL\M II. Bell, C

THIS unique volume exhibits the best professional practice in

preparing reports, as gathered from many years of specialized

experience. It offers to both private and professional account-

ants authoritative infonnation on the fonn, the arrangement,

and the content of reports. The author strc.^es unifomi practice

for ensuring clearness and reproduces in facsimile fifty illustrative

statements showing the application of the principles brought out

in the text. These include simple, multicolumnar, departmenual.

and comparative balance sheets: condensed and detailed state-

ments of income and profit and loss; consolidated balance sheets

and statements; and supporting schedules and statements. IUSI

{Olh priiili'^n /.'/?.>
. J.'.7 imijr.i. ,'>'•>" J II". Flixililf himhuil.

S6.00.

P. A. N. V..;

AccountatUs' ^yorking Papers and Accouniants'
Rei>orts are uniformly bound and together cover
ever>- phase—from working sheets to finished state-
ments. .v>nd f«r lioth volumes

The Ronald Press Company, Publishers, 20 \ esey Street, New York, N.



482 Management and Administration April, 192-1

Every Boom Market

Sets Danger Signals!

It is absolutely necessary to heed them—disastrous to

run past.

Thousands of investors buy stocks at favorable prices

every year, but the large majority never reap the

rewards simply because they don't know when to sell.

Time to Sell ?

Yet. certain definite signals are set in every boom
market as the selling level approaches. Successful

investors must know how to read these signals. It

is the most valuable knowledge they can possess.

Let us tell you of the scientific methods by which we

aid you to acquire and make use of such knowledge.

It's described in our new FREE 2.1-page booklet

which is filled with vitally interesting facts on successful

investing.

Simply ask for Book'.n MAA

American Institute of Finance

141 MILK STREET, BOSTON, MASS.

C. P. A. ACCOUNTING
By

George Hillis Newlove, Ph.D., C.P.A.

Digests all the theory and auditing questions given in

335 C. P. A. examinations by accounting boards in 44

states. Lectures indirectly answering the 2,553 questions

are substantiated by 7,579 specific page references to 112

accounting books. Classifies 264 C. P. A. problems giving

complete solution and time allowances for each.

Three Volumes, 1,014 pages, 5]^ x SM, Slo.OO, postpaid.

FACTORY OVERHEAD
By

Frank E. Webner, M.C.S., C.P.A.

Embodj-ing the author's 30 years' experience as a cost

accountant, "Factory Overhead" offers the only full and
complete detailed treatment of the entire procedure neces-

sary to install and maintain control of manufacturing

burden. The di\'isions are: I—Collocation, II—Overhead
Analj-sis, Ill^Plant Investment and Interest, IV—Main-

tenance and Depreciation, V—Departmental .Allocation of

Overhead, VI—Diffusion i f Overhead.

406 pages, Sji ^ ^I'i, So.00, postpaid

Shipped postpaid on S days' approval

THE WHITE PRESS COMPANY, Inc.

Departmental Bank Building, Washington, D. C.

I

i

O-S DEPENDABLE
CRAWLING TREAD CRANE

IT GOES WHERE YOU
WANT IT TO GO

The many advantages of this

crane are detailed in a bulletin

which will be sent on request.

A poor road has no effect whatever upon

the general usefulness of this O. S. Depend-

able Crawling Tread Crane. It can be moved
easily to any position in your yard and its

exceptionally small turning radius makes it

doubly valuable in plants where space is at

a premium.

ORTON & STEINBRENNER CO.

608 SOUTH DEARBORN STREET

CHICAGO, ILLINOIS
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Free Coal or Current—Four Days
Out of Every Month

You know how much you would save if, four days out of every month, you could
run your plant with no cost for generating power.

Comparatively speaking, you can do this, for Sells Roller Bearings, which fit

right in your present hangers, post hangers and pillow blocks, immediately start
to save from IS't to 20' c of your power.

There is no guess work about this. We have letters—hundreds of them—from
some of the most responsible concerns in the country. French, Shriner & Urner,
American Agricultural Chemical Company, Dodge Brothers, United Shoe Ma-
chinery Company all tell of these remarkable savings.

Why don't you, too, cut your coal or power costs 15% to 20%?

Our Engineering Department is ready right now to tell you just how much this
will cost. Let us know if we shall send literature.

Dealers everywhere handle the Royersford Line

For dealer nearest you see MacRae's Blue Book

ROYERSFORD FOUNDRY & MACHINE CO.
62 NORTH FIFTH STREET PHILADELPHIA, PENNA.

W/eM
The Bearing that is past the experimental stage
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FOR EVERY
BUSINESS MANAGER!

Industrial

Management
By RICHARD H. LANSBURGH

Professor of Indr itry. 'Wharton School of

Finance and Commerce. University of

Pennsylvania

In the careful analysis of management jiroblems is to be

found the hope of industry!

The general organization problems which enter into

present-day industry are stressed in this book.

The policies and principles of successful management

are given and also the devices to carry them out.

\11 the examples and illustrations have been taken from

a diverse group of industries, thus provmg the universal

apphcability of the principles of good management.

"Industrial Management" has, in the main, beerj

developed from the point of view of the medmm-sized

I)lant, but frequent references have been made to the large

and small enterprises also.

The subject-matter, presented in a clear and interesting

manner, is divided as follows:—Introduction, Plant Or-

ganization, The Phvsical Side of the Plant, Standardi-

zation—A Primarv Management Step, Job Study, Wage-

Payment, Personnel Relations, and Controlling Operations.

488 pages. 6 by 9. 108 figures. Cloth, $4.50.

"Industrial Management" will help you in your work.

Send for a copy.

FOR EXPORTERS AND IMPORTERS!

Essentials of International Trade

By SIMON I.ITMAN
Professor of Economics, liniversity of Illinois

This book deals in a clear and comprehensive way with the

significance of international trade, with theories and polices,

also methods and agencies used by national aiithorilies and

business organizations in order to promote commerce with

foreign countries.

In addition, the technique of exporting and importing is

presented in an unusually clear, concise and logical manner.

392 pages. 6 by 9. 3 figures. Cloth, $3.50.

We will be very glad to send you these books, or. in fact, any

of our publications on Free Examination Terms.

WILEY FREE EXAMINATION COUPON

John Wilet & Sons, Inc., 440 Fourth Avenue, New York City.

Gentlemen: Kindly send me

LAN-SBURGH'S INDUSTRIAL MANAGEMENT
LITMAN-S ESSENTIALS OF INTERNATIONAL TRADE

I agree to remit the price within ten days after its receipt or return it

postpaid.

Name

Address

I am a member of - :•,•••.,•;
(Slatf what aoctctv)

Subscriber of
, . / Ves ,, i . j o.

Manngeriient and .\dministratlon \ No ^l- & ^- '»--'*

This Paper is a

Member oftheA.B.F^

To you, this is a fact of especial signifi-

cance, for it means that this publica-

tion is part of a concerted movement

to raise the level of publishing prac-

tice, to assure better service to both

subscribers and advertisers.

The "A.B.P." is built upon and re-

volves around the following set of

standards—

STANDARDS of PRACTICE

THE publisher of a business paper

should dedicate his best offorts to

the cause of Business and Social Service,

and to this end should pledge himselt

—

1 . To consider, first, the interests of the subscriber.

2. To subscribe to and work for truth and honesty

In all departments.

3. To eliminate, in so far as possible, his personal

opinions from his news columns, but to be a

leader of thought in his editorial columns, and

to make his criticisms constructive.

4. To refuse to publish " puffs." free reading notices

or paid "write-ups"; to keep his reading col-

ums independent of advertising considerations,

and to measure all news by this standard; "Is

it real news:"

5. To decline any advertisement which has a tend-

ency to mislead or which does not contonn to

business integrity.

To solicit subscriptions and advertising solely

upon the merits of the publication.

To supply advertisers with full information re-

garding character and extent of circulation state-

ments, subject to proper and authentic veri-

fication.

, Toco-operate with all organizations and individ-

uals engaged in creative advertising work.

To avoid unfair competition.

To determine what is the highest and largest

function of the field which he serves, and then

to strive in every legitimate way to promote

tliar function.

6

7.

8.

9.

10.

Publications which have subscribed to

these standards have earned the preferred

consideration accorded them.

THE ASSOCIATED
BUSINESS PAPERS, Inc.

220 West 42nd St., New York
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Try Stewart Brons on Bearings

That Give Trouble **^

In nearly every plant there are some difficult hearing requirements—places
where no babbitt or bronze can stand up to the hea\y duty satisfactorily.

There's the place to try Stewart Brons, the remarkable new copper-lead
mixture which has earned the title, "The Perfect Bearing Metal."

Stewart Brons is giving satisfaction where other metals fail. Its resist-

ance to wear and heat, and its greater anti-friction qualities enable it to
last months where others last only days or weeks.

Stewart Brons positively will not burn out or score a shaft, e\en though
lubrication fails. At boo° F. it sweats a little lead, lubricating itself.

Melting point, 1700° F. Made in 254 sizes of n-inch bars and bushings
finished all over, and in four degrees of hardness to meet all requirements.

JOBBERS ! We have a fine repeat-business,
quick turnover proposal for you. Write or wire.

STEWART MANUFACTURING CORPORATION
4503-84 Fullerton Avenue, Chicago, 111.

Or communicate iii'f/i our nearest factory representative

• A. C. OLFS
7J21 Woodward Avenue

Detroit, Mich.

I. FRANK LANNING
2300 .\venuc A

Birminftham, Alu.

UNCiER & WATSON
IJbb S. Figucron Street

Los Angeles, Calif,

C. W. ROOT
57 Eric Street

\lilwaukee. Wis.

L. NELSON
820 N. Meridian Street

Indianapolis. Ind.

J. FRANK LANNING & CO.
327 First .\vcnuc
Pittsburgh, Pa.

E. P. GRISMER, 1982 E. 66th Street, Cleveland. Ohio

Rearing Metal
The Perfect Metal for Bearings

S

tC

O

o

o

o
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NEW YORK UNIVERSITY
BUREAU OF BUSINESS RESEARCH

The New York University Bureau

of Business Research is the service

branch of the N. Y. U. School of

Commerce, Accounts and Finance.

The New York University Bureau

is prepared to do any kind of

Business Research and secure au-

thoritative results.

Market Surveys, Advertising Research,

Stat istical Invest igat ions,SpecialTrade

Barometers, Trade Association Sur-

veys and Accounting Systems.

Lewis H. Haney, Director,

Comultin^ Exftrtsf

N'orris A, Brisco, MercbaodisiDg
William F. Cornell, Plant Management
J. Anton dc Haas, Foreign Ttadc
Ronald P. Falkner, Statiitics

Elmer E. Ferris, Salesmanship
Lee Galloway, Business Management
Charles W. Gersicnbcrg, Fioaoce
George B. Hotchkiss. Marketing
JohnT Madden, Accounting
Joseph W. Roe, Industrial Engineering

90 TRINITY PLACE
NEW YORK CITY

RECTOR 0382

Save Time and Labor
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For Qeneral and Cost Accounting

The RemingtonTwin-Cylinder
Accounting Machine

Offers Some Exceptional Time and Cost Saving Advantages

Tlic abov^e illustration shows this machine equipped for

comh\ncd ^-Jccou//Af Pdxahle JAv/^cr and Dcpaftiiicnhil Piircluise

Jonrndl T.co?-k. This is one important held of work w here tx)st

may be reduced and accuracy increased. 'Hie credit is posted

to the ledger or \-oucher and charged to proper department

or expense account—ALL IX OXF. OPF.RATIOX.
This method keeps e\ery account perpetually posted and

balanced, thus eliminating all necessity for a \()ucher record

or register. NO end of the month peak load. It also eliminates

complex analyses of accounting records, for all necessary detail

is written with each entry on e\ cry account.

The Remington Accounting Machine combines all of the

features essential to successful mechanical bookkeeping. Its

complete adaptability tits it for each and e\ery individual

requirement. A demonstration on your own work is yours tor

the asking. NO obligation in\ol\ed.

REMINGTON TYPEWRITER COMPANY
AcComiliiiK Miu'hinc nffmrimi-nt

374 Broadway, New York Branches Everywhere
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Practical Suggestions for

Manufacturing Management
and Administration

Series

Edited by L. P. Alford, M.E.

Planned Control in

Manufacturing
By William O. Lichtner

Time Study and
Job Analysis

By William O. Lichtner

Scales and Weighing
By Herbert T. Wade

Stores and Materials
Control

By Madison Cartmell

Control of Quality in

Manufacturing
By G. S. Radford

The Gantt Chart
By Wallace Clark

For Better Planning

Ronald

li.>^^v-=i
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Production Difficulties

For Better Storeskeeping

Stouks and Materials Control, by Madison
C'artiiicil, Consultinp; Industrial Enginnor, offers a lull

explanation of effective current methods of controlliiiK

stores and worked materials from refiuisition to
shipment.

Takinu; the viewpoint of tli(> production manager, the
author gives working details of stores department
records and practie(>, showing substantial savings pos-
silile to large ami small companies.

Describes obtaining material by manufacture, includ-
ing graphic production control, and by purchase, with
practical suggestions on the work of the purchasing
department. 1922. 459 pages. Cloth binding. $4.50.

For Better Inspection Methods

Control of Qfalitv in ^[AN^FACTrR[^•G, by G. S.

Radfortl, Consulting I^igineer, explains methods of
lowering costs and increasing production by setting up
and maintaining a suitable and workable standard of
quality.

The topics discussed include organization and man-
agement of inspection department; quality control in

practice; working standaids of (luality; measurement
and errors; repetition manufacturing; dimensional con-
trol; gages and gage-checking; thread gaging; precise
control of processes; and control of color and finish.

1922. 404 pages. Cloth binding. $5.00.

For Better Production Control

The Cantt Chart, by Wallace Clark, Consulting
Manageincnt Engineer, tells how to use a new tA-pe of
graphic chart which relieves the manager's minil of a
mass of details yet gives definite control of work in tlie

plant. Six'cial features of the charts are compactness
anil simplicity.

Tlie author describes the principles by which they
operate, savings they make possil)le, details of their
preparation, and practical applications. 1922. 157
pages. Cloth binding. $2.50.

The Ronald Press Company
Publishers

20 Vesey Street, New York, N. Y.

Examine Any or All

of These Books
Without Charge

The value of these books in enabling
you to compare your methods with the
best practice of the day in a wide variety
of lines and to work out and apply pos-
sible improvements can only be appre-
ciated after you have examined them.
You can have any or all of them sent post-

paid if you will fill out and mail the order
form below. Look them o\er for five

days. If you do not think they will help

you, return them at our ex|)en.se and you
owe us nothing. Otherwise send us your
check for the price of the books ordered.

" ~ ~ ~ ~ ~ " USE THIS ORDER FORM
The Ronald Press Company,

20 V«s.y Street, New York, N. Y.

Send mc p.Mtpaid thi> hooU of iho Manufarturin( Manucnicnl
and Adminiairation Scries which I have checked below:

~ Planned Control in Manufaclurint Lichtnerl tS.OO
Time Study and Job Analynia Lichtneri tS.OO
Scales and Weighinc Wade $<.00
"Stores and Materials Control CarlmelP M.SO
Control of Quality in Manufacturing

i Radford i JS.OO
The Cantt Chart (Clark) $2.so

Within five da>-» of their receipt I nill send you the price in full
for the book* ordered or relainol. rrttiminx the other? if any
to yi.». '

'

Name .

Busineaa Addn

Firm

Signattirv

rneiiion
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Production -Count plus

Production Increase

Do you hand-count, weigh or measure
your product, to get the output? Does
any such "after-count" GET the out-

put?

Counting work that's been done doesn't

change the amount that's been done.

Counting work as it comes through the

machine, does get more through the

machine

!

Have the work-record up to the minute
—in sight of the management every
minute—guiding the operator every

minute! Use a

COUNTER
The Revolution Set-Back Counter below
records the output of the larger machines
where a shaft revolution indicates an operation.

Sets back to zero from any figure by turning knob
once round. Supplied with from four to ten figure-

wheels, as required. Price, with four figures, as illus-

trated, $10.00—subject to discount. Large Set-Back
Rotary Ratchet Counter for punch presses, etc., to
count reciprocating movements, $11.50 (list). Cut
}/2 size.

The small Revolution Counter at left counts
the output of the smaller machines where the turn

of a shaft means turning-out a
unit of product. This counter,
though small, is very durable;
its mechanism will stand a very
high rate of speed, such as re-

quired on many types of light

machines. If run backward, the
counter subtracts. Price, $2.00.
iCut full size.) Small Rotary
Ratchet Counter, to count recip-

rocating movements, also $2.00.

You will sec a "Veedcr" for practically
every machine in the 80-page Veeder booklet; asl^

for this free guide to greater production.

The Veeder Mfg. Co.
64 Sargeant Street. Hartford, Conn.

Uiddtr West Dislribulor
F. A. Brincolf

J«9 XVaihitiflon Blvd.
Chicago. Ilu.

Pacific Coast Pislribvlor
P. SO.MERS Peterson Co.

S7 California St.

San Franosco. Cal.

•^-
No-Over-Flo

Sponge

Cup

Just what the name implies ! No slopping

or splashing over on furniture and papers

when sponge is pressed— inner chamber

takes care of overflow. Handy, neat, firm

and solid. Only $1.25 complete.

TRY ONE TEN DAYS FREE
Pin this coupon to your letterhead

and mail: we'll do the rest.

Send me a No-Over-Flo for 10 days' free
trial.

Name

Sengbusch Self-Closing Inkstand Co.

328 Stroh Building

MILWAUKEE, WISCONSIN
2655
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Ronald Publications on Business

Accouutants' Handbook
Edited by E. A. Saliers, Ph. D.

SIXCE publication last November, more than 20,000 copies of the

Accountants' Handbook have been bought by men in every type

of position. This phenomenal demand stamps it as easil.y the most im-

portant publication in many years to those concerned with accounting.

Its thirty-three sections cover adequately, in explicit statements of poUcy

and method, not only accounting but finance, management, law, banking,

and allied activities as the accountant must know them. Tables, rules,

formulas, definitions, charts, and cuts abound, and this wealth of informa-

tion is made readily available by an exhaustive index abundantly cross-

referenced. As necessary to the modern office as any piece of labor-saving

machinery. Just published. Flexible biivling, patent unbreakable baric.

1675 pages. 87.50.

Filing Department

Operation and Control
By Ethei, E. Scholfield

DEALS with the subject from the administrative point of view.

It will help you to plan and equip a filing department suit«d

to your needs; to select and train its workers, and to organize,

measure, and supervise their work; and to co-ordinate its oper-

ation with the activities of all other departments. The require-

ments of special businesses and departments are fully considered.

It explains operating knacks in detail and gives a fihng depart-

ment manual of standard practice. Jusl published. 31$ pages.

Clolh. S.l.On.

Business Fundamentals
By Alvan T. Simo-Vds

UNDER one hundred numbered headings the president of the
Simonds Saw and Steel Company presents what he con-

ceives to be the basic principles of successful modern business.

His book is th(^ result of twentj'-five jears' experience, with close

observation of untlerlying forces and how they have been utihzed
by suecessfvd managers. Reveals sound vmderstanding of eco-

nomic and political conditions and furnishes valuable standards
for men carrying management responsibilities. Jusl published.

'Jiil pages. C'loih. 'i.i.^.j.

Contractors'

Accounting Practice
By William M. Affelder

THIS work deals with accounting pro
cedure for construction work of all

t\'pes. It explains physical, financial, and
operating conchtions peculiar to the in-

dustry, thus providing the necessary back-
ground. It considers the several types of

contracts, and embraces the whole range
of the contractor's activities from the esti-

mates for the bid to the completion of the

job. The author covers the entire range

of accounting jirocedure as developed b\'

leading firms—from the initial field records

through the general accounts, cost system,

and the audits. The procedure explained

can be adapted to the needs of the small

as well as of the large firm, .\ttention is

also given to procedure for sulvcontractors,

owners, architects, and engineers. The
author is the Comptroller of Thompson-
Starrett Company, of Xew York. Ju.-tl

piihlished. SS6 jingrs- Clnlh. <:.',.On.

Corporation Procedure
By Thomas Conyxgton, R. .1. Bkn.nett, P. W. Pinkertov

H. R. CoNYNGTON, Editor

FOUR legal, accounting, and corporation experts of high standing have prepared
this work for the practical every-day use of the man who is concerned with

corporate affairs. To corporation officials who nmst face daily important questions
of procedure this com])rehensive desk-book offers concise, complete, and specific

guidance in matters of corporation law, finance, and accounting. You can go to

this standard manual with almost any conceivable question on corporate procedure
and quickly get from it a detailed, non-technical answer. More than 2.50 corporate
forms are given, filled out to illustrate actual practice. This is the most complete
collection of corporate forms ever assembled. lU^J i6lh printing, 19.i.'f). 16S!)

pages. Cloth. $10.00.

fc

corpof'";;

.i4.

AT YOUR BOOKSTORE, UU BY MAIL OX AI'PRO\'AL

Descriptive Catalog of Ronald Publications Sent on Hequest K- '"

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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If you are depending on
the hand-valve, or hit-or-

miss methods of regulating

temperature, the Sarco Tem-
perature Regulator will re-

duce fuel consumption by
not permitting the mainte-

nance of too high a temperature, will eliminate

spoilage by not allowing too much or too little

heat to be used and cut labor cost by enabling

operators to do other work instead of watching
and adjusting the hand valves.

The Sarco will automatically maintain any
desired temperature without attention.

SARCO
Temperature Regulator

is so simple to adjust and so positive in action that even
an unskilled attendant can obtain uniform results with

practically no labor or attention to the regulator.

It has no complicated mechanisms or delicate parts to

get out of order or cause trouble. Requires no com-
pressed air. electricity or other outside agencies to operate.

Is entirely self-contained. Operates on gas. steam or

hot water heat.

Because of its simplicity, the Sarco costs less than
other regulators and is easier to install.

Sold on 30 days' free trial. If not satisfactory in every

way, simply return it and the trial will cost you nothing.

For further particulars write for Booklet Q-81.

SARCO CO., Inc.

238 Broadway, New York City

BOSTON BUFFALO CHICAGO CLEVELAND
DETROIT PHILADELPHIA

PEACOCK BROS . LIMITED. MONTREAL

Taking the Blues

Out of Blue Print Making

is easy when you have a Pease Vertical

151ue Printing Machine and Sheet
Washer. Nt) hkics waiting for the sun

to come out because the Pease Vertical

makes perfect bhie prints when you
want thcni, \\ itliout dehiy, regardless of

weather conditions.

The Pease Vertical and Sheet Washer
form an ideal combination for the user

whose re(]uirements warrant only a

moderate initial investment and who
must necessarily turn out a steady

supply of blue prints at low cost.

(3ur new pamphlet "Instructions for

Making Blue Prints" and our new lilue

Printing Machinery and Accessories

Catalog tell the whole story.

H'rite {or a copy—no obligation.

The C. F. Pease Company
838 N. Franklin St., Chicago, III.

Drawing Imtrumtnts Drafting Room Supplies

Blue Printing Equipment Drafting Room Furniture
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Professional Counsel
WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and sew-
ages to prevent nuisance or stream pollution.
Examinations, reports, estimates, tests, plans
and supervision of construction and operation.

114 Liberty St., New York

WILLARD E. FREELAND
ERWIN H. SCHELL

Consultants in Unusual
Managen-ient Problenns

222 Charles River Road Cambridge. Mass.

S. R. GERBER CO.
INDUSTRIAL ENGINEERS

FACTORY and OFFICE MANAGEMENT
PLANT LAYOUT and DEVELOPMENT

PROBLEMS
Gantt Methods -

165 Broadway

Graphic Control

New York

FRANK B. GILBRETH
Incorporated

Established 1895

CONSULTING ENGINEERS
Organization Waste Elimination
Management Intensive Production
THE ONE BEST WAY TO DO WORK
68 Eagle Rock Way, Montclair, N. J.

Hedrick-Garrett-Adelquist

And Associates

Industrial Engineers and Accountants
Constructive Accounting—Cost Accounting

Tax Seivice—Organization
Business Counsellors and Managers
Production—Systematizing—Auditing
Reorganization—Special Investigations

Junior Orpheum Bldg. Los Angeles

PENROSE R. HOOPES
Mechanical Engineer

Special 85 Automatic Machinery
Design and Consultation

252 Asylum St. Hartford, Conn.

J. P. JORDAN
CONSULTANT IN ORGANIZATION

1725-26 Pershing Square Bldg.,

New York

ALBAN MAZEAU
CONSULTANT AND ADVISER

in

CIVIL ENGINEERING
3735 Grand Central Terminal

New York

FRED J. MILLER
Consultant in

Industrial Organization and

Management

50 W. 12th St. New York

S. L. SOPENOFF M. KATCHER

MODERN ENGINEERING CO.
CONSULTING & DESIGNING
Sheet Metal Products & Tools

Industrial Machinery

Designing Service to M'g't Eng*rs

318 Broadway New York

JAMES E. MORRISON COMPANY
INDUSTRIAL ENGINEERS

1162 Penobscot Bldg. Detroit

Organization, Production, and Distribution
Control. Standards for Shop and Office

Operation. Incentives for Operators and
Executives.

J. LEE NICHOLSON & CO.
CONSULTANTS

Business Organization — Executive Methods
Profitable Management

Cost Accounting — Commercial Accounting

219 W. 7th St., Los Angeles

New York San Francisco Chicago

The

ROBERTS-PETTIJOHN-WOOD
Corporation

Engineers Appraisers

Accountants

646 N. Michigan Ave. Chicago

FRANK W. VAN NESS &
ASSOCIATES

INDUSTRIAL ENGINEERS

National City Bldg., New York City

Executive Organization, Costa, Plant
Layout, Methods & Processes, Incen-
tives. Industrial Relations.

WALLACE CLARK

MANAGEMENT ENGINEER

GANTT METHODS

50 W. I2th St. New York

G. CHARTER HARRISON
ASSOCIATES

HARRISON
COST

ENGINEER-
ING

PRINCIPLES

TME

SEMAPHORE
SYSTEM

31 Nassau St.,

New York City

Chicago Partner :

LEWIS J. BROWN
CERTIFIED MEMBER A. A. E.

843 Washington Boulevard

Oak Park, Illinois

Telephone: Oak Park 7318

WALTER N. POLAKOV

Diagnosing causes of waste

Consultation to executives and
engineers

25 Fifth Avenue, New York City

All Current Publications for the Management
THE growing recognition of the importance ofproper management

methods is reflected in the rapidly increasing number of books,
pamphlets, and magazine articles on topics of interest to managers.
The physical volume of this material is so great, and its sources

so numerous that it would be an impossible task for any manager
to examine more than a small fraction of the many publications in
which it appears for information of special interest to him.
To overcome this difficulty for its readers, MANAGEMENT AND

ADMINISTRATION publishes each month a Current Information
Index which classifies and briefly describes current publications on
management topics. Upwards of 200 items are listed monthly,
selected from over 150 American and foreign periodicals, and from
the publications of 50 professional societies and book publishers.

This feature is prepared for the practical use of men who must
make every minute count. It is particularly useful to those who
are too busy for general reading but who realize the importance of
keeping in touch with all published information that they can put
to use in their work.

PHOTOSTAT copies of any articles indexed may be obtained
from us at a price of twenty-five cents per page. When ordering,

please identify the article desired by giving title of article; name
of periodical in which it appeared; volume, number, and date of
publication of periodical; and page numbers. Remittance should
accompany all orders. Prices of books, pamphlets, and other pub-
lications indexed will be quoted upon request.

The Ronald Press Company, Publishers, 20 Vesey Street, New York
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Professional Counsel—Continued

COOLEY & MARVIN COMPANY
AUDITORS—COST ACCOUNTANTS—ENGINEERS—APPRAISERS

BOSTON

IS Ashburton Place

CHICAGO—Conway Buildine

H. A. HOPF and COMPANY
MANAGEMENT ENGINEERS

METHODS
ORGANIZATION
STANDARDIZATION

PERSONNEL
EQUIPMENT

MODERN OFFICE PLANNING

Main Office:

40 Rector St., New York
Western Office:

327 S. LaSalle St., Chicago

Scoveli, Wellington & Company

Audits TaxSax Service Costs Industrial Engineering

Boston Springfield, Mass. New York Syracuse Cleveland Chicago

WOODWARD, FONDILLER and RYAN
CONSULTING ACTUARIES
75 Fulton Street, New York

Technical service rcsprcting Pension Plans, Employees' Sickness and Death Benefits, Group
Insurance, Workmtn's Compensation. Self Insurance, Mutual Benefit

Associations, Valuation of Pension Funds.

MANAGERIAL POSITIONS
Men and women with sales, technical or
executive ability, capable of earning $2,000.00
to $50,000.00 desiring such positions should
write us. Not a school nor Employment
Bureau, but a safe, confidential and logical
way to obtain the connection you want. The
Murray E. Hill Company, 301 Chamber of
Commerce. Nashville.Tcnn. Address Box 282,
care of MANAGEMENT fit ADMINISTRA-
TION. 20 Vesey Street. New York City.

EXECUTIVE ASSISTANT
Position wanted as executive assistant to

general manager in charge of production, to
develop and correlate better management
methods in planning, production control, pay-
roll and pay-roll audit work. Have worked for
past four years with industrial engineer on
practical installations. Address Box 280. care
of MANAGEMENT AND ADMINISTRA-
TION. 20 Vesey St.. New York City. N. Y.

THE H. M. LANE CO.

Industrial Engineers

Foundry Specialists — Entire Plants —
Rearrangement of Special Equipment

333 State Street, Detroit, Mich.

W, B. RICHARDS & CO.

ENGINEERS and ACCOUNTANTS

Established 1901

71 Broadway - New York City

INDUSTRIAL ENGINEER
With practical training desires connection with

production department. Experienced in

Time Study, Production Methods, and Ac-

counting. I like to work with men and men
seem to like to work with me. So have dem-
onstrated that I can get maximum results

with minimum friction. Change desired as

potential possibilities of present position

limited. Technical graduate, and have
studied School of Commerce and see corre-

lation of various departments. Excellent

references, age 28. single. Exact position,

salary, and location open. Address Box 281,

care of MANAGEMENT AND ADMINIS-
TRATION. 20 Vesey Street. New York City.

Executive Accountant Available

Thorough industrial experience of 15 years
in the construction, installation, and super*
vision of accounting and cost systems, co-
ordination of functions, rendition of financial
reports, statistics, consolidations, tax matters-
Address Box 279, care of MANAGEMENT
AND ADMINISTRATION. 20 Vesey St..
New York City. N. Y.

YOUR PROFESSIONAL CARD
The proressional card, as endorsed by the Engineering

Societies and the American Institute of Accountants, is of

recognized value as a means of securing new business.

Your card to have the maximum effect must appear in

the proper medium. The medium selected must reach the

firms which are your prospective clients and in them the

individuals responsible for determining who is best fitted

to render the type of service for which they are looking.

MANAGEMENT AND ADMINISTRATION reaches

the management of the most important manufacturing

concerns in this country. This is a class of men that it

will pay you to cultivate.

To this group of men the magazine is a constant help.

Because of responsibilities which they have to discharge,

they are searching for services to aid in securing more
profitable operation. The professional counsel section

presents a readily available list of engineers and account-

ants, and the services which they are prepared to give.

Your card in these pages will constantly keep before

12,500 manufacturing executives your name and the work
in which you specialize.

The yearly charge is vcr>- low. For rates or further

information address, Professional Counsel Section, MAN-
AGEMENT AND ADMINISTRATION. 20 Vese>-

Street, New York City.
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More Hian IVo Hundred and Fifty ('opies

Purchased hv Oiu^ ()ri»aiii/alioii

,r. Onc^s BROS &.MONTGOMl:ir> v^X^

Decer-bcr Jl . W23-

Th. nonaW Pr«o Company.

20 Veeey Stroet,

revr York, V, K.
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Accountants'

Handbook
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(>«»\criii<^
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.Miitliciiiatics fwitli Taljlesj

Corporale Ur);ani74>tiuii

Corpora lions

Nfl Income and Surplus

l-'Inatii'ial Statcincnls

Inventories Reports

Classification

Vuliiution Depreciation

("KHi-Will Cost Acc-ountin);

Anilits and Working Papers

Statistics and Graphics

l''inan<r Office Practice

(Dinniercial Hanking and Bank Credits

(.'rcdils and Collections

Maiikriiptcy, Insolvency, and Receivership

Fiduciaries Consolidations

Installations Public Utilities

Municipalities Office Appliances

Management Professional

Economics Foreign Exchange

Accounting Principles

Taxation Glossary

Published No>cinl)cr, 1923

IhT.T Pages. Flexible iiinding

Gilt Edges. $'..30

Sent (Ml Approval

SI\("K its publication last Noveinher, more than
•^iO.dOO copies of the Accountaxt.s' Handhook have

l)eeii purchased hy men in every type of position, liiy

concerns and busy managers everywhere are finding it as

necessary in their otHces as any piece of lai)or-saving e(|nip-

ineiil. This |)iicn()ineiiai dciii.iiid .stam|)s it as easily the

most important |)iil)licatioii in many ycar> to thitsc con-

cerned with account ing. ^Oti can haxc a <<>p,\ sent post-

paid on a|)pro\al it you fill out and mail the order form.

r
.THIS ORDER fORM BRINGS THE HANDBOOK- —

rili: IIONAI.I) I'UKSS ((IMI'ANV,
eci Vi-M-y Sirrcl, New Vcirk, .\, V.

Scn<l iiic fMMtpuid n rupy of the Accountants' Hnndbook. Witliin live duy:, ufU-r it»

receipt t will uitta-r M.-iid yuu 97.20 in full piiyiin-iit, or reltirn llic IhhiIc Iu yuu.

S.\MK
(Please print)

ntSINKSS ADDUKSS

K[R.\I

SICiNATIRK. J

^CCOUKWjf
u»HDBOOK
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Engineers, Consulting and Effi

ciency

Cooley & Marvin Co.

Coulter, Waldo S.

Freeland-Schell

Gerber, S. R.

Gilbreth, F. B,

Harrison, G. Charter, Associates

Hedrick-Garrett-Adelquist

Hopf, H. A., & Co.

Hoopes, Penrose R.

Jordan, J. P.

Lane, H. M.

Mazeau, Alban

Miller, Fred J.

Modern Engineering Co.

Morrison, James E.

Richards, W. B.. & Co.

Scovell. Wellington & Co.

Van Ness, Frank W., and Asso

ciates

Engineers, Designing

Cooley & Marvin Co.

Modern Engineering Co.

Engineers. Industrial

Clark, Wallace

Cooley & Marvin Co.

Gerber, S. R.

Gilbreth, Frank B.

Hedrick-Garrett-Adeiquisi

Hoopes, Penrose R.

Knoeppel, C. E., & Co.

Mazeau, Alban

Miller, Fred J.

Morrison, James

Richards, W. B.. & Co

Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-

ciates

Engineers, Management

Clark. Wallace

Cooley & Marvin Co.

Gilbreth, Frank B.

Harrison, G. Charter, Associates

Hedrick-Garrett-Adelquist

Hopf, H. A., & Co.

Miller. Fred J.

Richards, W. B., & Co.

Scovell, Wellington & Co.

Van Ness. Frank W., and Asso

ciates

Williamson & Burgdolt

Expanded Metal

^'oungstown Pressed Steel Co.

Factory Management Systems

Harrison, G. Charter. Associates

Scovell, Wellington & Co.

Factory Sites

Port Newark

Filing Equipment

Globe-Wernicke Co.

Flooring, Open Steel

Irving Iron Works

Flooring, Ventilated

Irving Iron Works

Freight Handling Machinery

Industrial Works

Gages, Measuring

Norma Co. of America.

Gas and Gasoline Engines

General Electric Co.

Gaskets

Sarco Co., The

Gearing

General Electric Co.

Generating Sets

General Electric Co.

Irving Iron Works

Grating, Area, Sidewalk, etc.

Irving Iron Works

Gratings, Steel

Irving Iron Works

Grinding Machines

General Electric Co.

Royersford Foundry & Machine

Co.

Hammers, Steam

Industrial Works

Heating Apparatus, Electric

General Electric Co.

Hoists, Manual, Electric

General Electric Co.

Instruments, Recording

General Electric Co.

Insulation, Electric

General Electric Co.

Insurance

Equitable Life Assurance So-

ciety of the United States

International Ticketograph

Tabulating Machine Co., The

Inventory Control Service

Tabulating Machine Co., The

Management

Cooley & Marvin Co.

Freeland-Schell

Gilbreth, Frank B.

Hedrick-Garrett-Adelquist

Hopf, H. A.. & Co.

Richards, W. R., & Co.

Map Tacks

Moore Push-Pin Co.

Motors, Electric

General Electric Co.

Roth Brothers & Co.

N

No Over-Flo Sponge Cups

Sengbusch Self-Closing Inkstand

Co.

Office Equipment

Moore Push-Pin Co.

Remington Typewriter Co.

Office Furniture

Globe-Wemicke Co.

P

Piece Work Pay Systems

Tabulating Machine Co., The

Pile Drivers

Industrial Works

Power Transmission Machinery

General Electric Co.

Hyatt Roller Bearing Co.

Royersford Fnundry & Machint

Co.

Presses

Royersford Foundry & Machine

Co.

Production Control Service

Tabulating Machine Co., The

Production Management Engineers

Cooley & Marvin Co.

Scovell, Wellington & Co.

Publishers

Harper & Brothers

McGraw-Hill Book Co.

Ronald Press Co.. The

White Press Co.

Wiley. John & Sons

Push-Pins

Moore Push-Pin Co.

Radiator Traps

Sarco Co., The

Rail Saws, Portable

Industrial Works

Recorders, CO.'

Sarco Co.. The

Recording Instruments

Calculagraph Co.

Rheostats, Motor

General Electric Co.

Royersford Foundry & Machine

Co.

Roller Bearings

Royersford Foundry and Ma

chine Co.

Roller Bearings, Tapered, Plain

and Babbitt

Hyatt Roller Bearing Co.

Royersford Foundry & Machine

Co.

S

Safes

Globe-Wernicke Co.

Scales

Merrick Scale Manufacturing

Co.

Scrapers, Cable Drag

Industrial Works

Seamless Steel Containers

Seamless Steel Products Co.

Shafting

Royersford Foundry & Machine

Co.

Shafting Bearings

Hyatt Roller Bearing Co.

Shearing Machines

Royersford Foundry & Machine

Co.

Stair Steps, Safety

Irving Iron Works

Statistical Information

American institute of Finance

Steam Traps

Sarco Co., The

Steel Office Equipment

Globe-Wernicke Co.

Stokers

Stoker Manufacturers Associa-
tion

Systems, Business

C^soley & Marvin Co.
^

Ernst & Ernst

Hedrick-Garrett-Adelquist

Scovell, Wellington & Co.

Tax Service

Cooley & Marvin Co.

Ernst & Ernst

Hedrick-Garrett-Adelquisi

Scovell, Wellington & Co.

Temperature Regulators

Sarco Co., The

Thermometers, Recording and In-

dicating

Sarco Co., The

Time Recorder

Calculagraph Co.

Time Stamps

Calculagraph Co.

Transformers

General Electric Co.

Traps, Steam

Sarco Co., The

Truck Platforms

V..uiiKstn\vn Pressed Steel Co.

Typewriters

Remington Typewriter Co.

Turbines, Steam

General Electric Company

Valves

Jenkins Bros.

Valve Fittings

Jenkins Bros.

Valve Discs

Jenkins Bros.

Valves, Radiator

Sarco Co., The

Voltmeters

General Electric Co.

Welders, Electric Arc

General Electric Co.
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Ten jylinutes I
Ifii minutes is sometimes the difference between profit and loss.

Tlie wasta},'e of ]jrecious minutes by the men in your employ is slowly
lowering your production curve. Consider the wastage of' one thou-
sand men, of ten minutes each. .At the rate of sixty cents an hour
you lose one hundred dollars in salaries—not to mention prorluction
and machinery losses

—

in ten uiiniitcs.

Kliminate the slow leak
It isn't tardiness that causes the leak, so much ;is

it is the loss of precious time during the da\-. Willful

loafing can be detected and eliminated, it is the loss

through lack of interest, the loss of energy through
monotony, the lack of incentives, that is so hard to

discover, and so difficult to prevent. The efficiency of

\iiur organization is dependent upon the individual

employee. Within each is the possibility for ma.ximum

effort in yuur iiUerests. Tap that source of energy.
stiiiiulotc the unused ability and initiative to the better-
ment of your production curve and the lowering of
\'our costs.

1 he methotls of obtaining continuous nia.ximum pro-
duction, of job analysis, .so as to fit the employee to
the job he is mo.st suited for. and of eliminating those
costly wasted minutes are fully outlined in

Table of Contents

I. Selling the Employee the Or-

ganization Idea.

II. Job and Salary Standards
and Promotion Incentives.

III. Training Employees for Bet-

ter Service.

IV. The Status of the Welfare
Idea in Employee Slimuia-
tion.

V. Speeding up the Office Em-
ployees.

VI. Bonus Plans for Stimulating
Factory Workers.

VII. Stimulating the Salesman.

VIII. Stimulative Remuneration Sys-
tems for Salesmen.

IX. The Letter, Bulletin, House
Organ, Pay Envelope, and
Other Printed Forms of

Stimulation.

X Libraries, Educational Courses
of Reading, and Other Home-
Study Methods.

XI. Profit-Sharing Methods.

XII. Stimulating Dealers and Deal-
ers* clerks.

XIII. Personal Inspiration and
Stimulus.

The only book on the subject

Stimulating the
Organization
By Orline D. Foster

The book i» the result ol years .n investigation in Imsincss fields. It was written for
the purpose of supplying employers with first-hand information on the subject of employee
stimulation. The material, thoroughly illustrated by descriptions of methods in actual use
in such concerns as The Bethlehem Steel Corporation and the United States Rubber Com-
pany IS applirable both to factory and olfice forces. StimuLiting the Organization presents
for your use in readily available form all the information necessary to place your factory.
or office, on a smoothly running, highly organized basis.

The problems of management are numerous. "Stimulating the Organization"' proves
a valuable reference volume whenever questions arise which deal with the problem
of handling employees. If your plant is operated on the scientific management basis /
as outlined by Frederick Taylor, this book will be a valuable adjunct, for il /
covers those intangible phases of control which cannot be immediately analvzcd /
It may also be used as a guide for all plants and oflices no matter uiidcr wlial >
system they cperate. .^

"Stimulating the Organization" is widely used at the present time.
.*

A list of concerns making use of the methods outlined by the author ' -^'-^

would include the greater proportion of the large employers of labor in ^ 4-2i
the L'nitcd States. The book has been widely endorsed by such men a* X
/. George Fiidrrkk, President of the Business Bourse and author .,f / habpitd
books on business who says to quote in brief from his comment on / HAKl-tR &
this book. "Nowhere else is it possible to find such broad scope / BROTHERS,
and detail and material on this subject. While there are books > ^' East 33d St.,

on personal management dealing mainly with applying tests y New York City,
in employmtnl work, and in securing factory cfiiciency. the .^
business executive has heretofore had to apply experience ^ _. .

as best he could. The author has here assembled for his / "'* places me
benefit material from all sr.urccs in a manner highly / under no obligation,
readable and stimulating and practically suggestive." > Increased production
To the man who has to cope with the many problems y and lowered costs are proh-
of organization, with the individual worker,
who is responsible for the smooth running
his business, this book is indispensable.

and

Stop Losses—Use the Coupon

lems that I wish to over-
come. Send me a copy of

STIMULATING THE
ORGANIZATION

and if il will help me I will send ycu
my check fur *4.(» at the end of ten days.

If it is unsatisfactory I will return it.

Vou can reap the benefit of Foster's iiivestigatiuiis as so many concerns have /
already done. We are prepared to send you a copy, immediately upon receipt ! / .Name,

the coupon to the right, for ten days' free examination. You put yourself undei /
no obligation by sending this coupon, for wc want you to judge for yourself. >

^ oncern
with the book in your hands, whether or not it will help you organize your y
business for more effective work Send the cotiptn today ^^

Harper ® Brothers Est. isi; Publishers
i ity aiiit State.

t'asition.
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The AutO'Teller

Industrial Savings

System

—uses The Auto-Teller, the
machine that receives, and
receipts for. paper money
deposits;

-eliminates all clerical work;

—is installed in industrial
establishments with the co-
operation of local banks
without charge to em-
ployers;

—respects the privacy of the
employee;

—relieves the employer of all

responsibility;

—brings the bank to the
worker, leaves it there 24
hours a day. and lets him
save in worth while
amounts.

Ask about this plan. It's

the solution of your In-
dustrial Savings problem.

You can't make a man
do a sensible thing

—

NATIONAL AUTOMATIC TELLER CORP..
215 Fourth Avenue. New York City.

Gentlemen:

Please send us, without obligation, your folder " I'm Surprised
That It Wasn't Done Long Ago."

Company

.

Address .

.

By

DU.L you can make it so easy tor him
to do it that the course of least resistance

carries him straight to your goal.

That is why The Auto-Teller Industrial

Savings System meets with such instant

approval. This plan for promoting in-

dustrial thrift respects the wage-earner's

privacy and independence, and caters to

his convenience, because it

a eliminates the employer as a

go-between

;

b permits the employee to de-

cide when, and how much, he
shall save;

c stands right at his elbow invit-

ing deposits 24 hours a day.

Because it does these things (as well

as many others), and because it will cost

you nothing at all to install, either in the

way of work, responsibility, or expense, we
believe it is the Plan that you will want

Send for our folder "I'm Surprised
That It Wasn't Done Long Ago," and
learn more about this revolutionary In-

dustrial Savings System.

NATIONAL AUTOMATIC
TELLER CORPORATION

215 Fourth Avenue
Xkvv York Citv

410 Broaovvav

Utica, X. Y.
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Authors and Articles in this Issue

THE Southward Trend of Manufacturing," by

Ralph G. Macy, i.s the lirst of a series of six

articles describing the industrial conditions and the

surprising industrial development of the Piedmont

section of the Carolinas. The author has just re-

turned from an extended trip through this section,

undertaken to investigate its industrial status. Mr.

Macy is a consulting mechanical and electrical en-

gineer of long and successful experience.

C. S. Mott is Vice-President of General Motors

Corporation with headquarters at Detroit. In "Or-

ganizing a Great Industrial" he describes in detail

the decentralized but closely co-operating organiza-

tion of General Motors—one of the great industrial

organizations of the world. Its well-worked-out or-

ganization pictured and explained in this article to-

gether with the efficient personnel by which it is

manned, accounts completely for the increasingly

successful operation of General Motors.

In "Surplus and Its Constructive Application,"

J. H. Bliss, Comptroller of Libby, McNeill & Libby,

analyzes surplus according to its source, emphasizing

the importance of maintaining a clean-cut distinc-

tion between earned surplus and surplus arising

from any other source. The article is sixth in the

series "Capital Requirements and Control".

"Shop Transportation Economics." by Stewart M.

Lowry, of the Works ^Management Department of

his Company, is a detailed discussion of the trans-

portation system used in the main works of the

Westinghouse Electric and Manufacturing Company

at East Pittsburgh, Pennsylvania.

In "Conveyors Require Good Management,"

Robert T. Kent, consulting mechanical engineer,

tells how the installation of a conveyor system in

the Jackson Mills of Nashua, New Hampshire-de-

scribed in Maxagemest and Adminlstratiox for

April—brought about a result that entirely over-

shadows the direct purpose of the installation. The

new methods have "reached into the very processes

of the mill and compelled the development of every

phase of the science of management.

Jerome Mendleson, President of B. T. Bal)hitt

Company, contributes "Controlling the Flow of

Package Products by Mate-

rials Handling Equipment".

Mr. Mendleson has had an ex-

I ended exjierience in the lye,

lime, and cleanser business.

The ])resent company is a

(Miinbiiiation of the Mendleson
( 'orjioration, founded 7(1 years

ago and operating the largest

lye works in the country, with

the B. T. Babbitt Company,

prominent in this same field for almost a century.

Since the two firms have been united muler Mr.

Mendleson, improved metliods have more than

tripled the annual outjjut.

"Measuring the Savings of Mechanical Handling"

is by W. T. Spivey, President of W. T. Spivey and

Company, material handling engineers. In this ar-

ticle Mr. Spivey explains a method of approach-

ing a material handling pi-oblem so as to secure the

most suitable equipment at the most favorable price.

Applications of the formula worked out by ^Iv.

Spivey are given in the article.

In "Materials Handling Methods That Have

Added to Industrial Profits," George E. Hagemann,

Associate Editor of Management and ADiiixiSTKA-

Tiox, gives data from 55 plants showing the savings

effected by the replacement of hand methods or

inferior devices witii equipment, such as electric

and locomotive cranes, hoists, tractors, and con-

veyors.

Clarence J. Alfred, Supervisor of Production of

the American Sugar Refining Company, contributes

"Quality Production from the Application of Auto-

matic Handling Equipment". The article describes

processes employed by Mr. Alfred's company in the

sugar package depai'tment, in the filling and sealing

of cartons and bags and also in the packing and

shipping of cases, sacks, and barrels of sugar.

Geoffrey C. Brown, Chief Engineer, .Jacques

Kalm, Inc., continues his series on Profitable Meth-

ods for the Small Factory with the fourth article,

"Wage Incentives and Profit-Sharing". In it he

traces the development of wage payments and dis-

cusses the advantages and disadvantages of various

wage-incentive and profit-sharing schemes.

Frederick C. Mills in "Foreign Trade in Relation

to Industry," discusses the economic basis of foreign

trade, the trade relations of the United States before,

during, and after the Great War, the changing con-

ditions of our foreign trade, and the industrial prob-

lems involved in the change. Mr. Mills is associate

l)rofessor of business statistics, Columbia ITniversity.

The present article is fourth in the series "Economic

Problems of Industrial Organization".

When boilers, reciprocating or tmOiine steam en-

gines, generators or motors are ordered "they are

specified in all detail by the manufacturer". "But

it is not so with minor equipment such as piping

and insulation," and in "Pipe Siieeifications and

Bills of ^laterial," Hubert E. Collins, jnechanical

engineer, tells "how best to take care of them in

spe<'ifications". The article is very ])ractical, giving

the many details wlii<-h must be brought into the

specifications.
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Closing the Books
Use the Date that Suits You Best

/^

Habit is a wonderful saver of mental effort. But too close adher-
ence to habit in business limits efficiency by shutting off initiative.

This is particularly true in the adherence of general business to
the habit of following a fixed date for closing the so-called "fiscal"

year.

The best date for closing the books and preparing financial state-

ments for the "fiscal" year is when business is in its most liquid

condition—when bank loans and other liabilities are lowest,
accounts receivable reduced, and, especially, when the inventory
is at a minimum.

The most logical date for closing your "fiscal" year is that time
when your business is logically over for the twelve months—when
stocks are lowest—when prices are normal—when selling is not
being forced—when you are not buying heavily—when profits can
be most accurately determined—when your accounting depart-
ment is not working nights, or your bank is not burdened with
December 31st reports. In other words, close your books when
your business is most naturally through with the rush of your
year, when proper time and attention can be given, and your
public accountants can serve you best.

M
Mi

ERNST S ERNST
AU DITS - SYSTEMS
TAX SERVICE

NEW YORK
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Maintaining Schedule for 600 Consecutive Days

Holt Methods of Production Control

ONE of the most striking accom-
plishments in the record of modern

manufacturing is the installation of

management methods at the Peoria plant

of the Holt Manufacturing Company;
methods which have resulted in sched-

uled production being absolutely at-

tained for 600 consecutive working days

up to date. There is every reason to be-

lieve that this record can be maintained
indefinitely, and what makes the accom-
plishment even more remarkable is the

fact that the production schedule has

varied, depending upon business require-

ments. Colonel George D. Babcock,
Manufacturing Executive of the com-
pany, contributes to our June number
the first of five articles describing these

methods. The others will follow

monthly until all have been published.

Savings made possible by production

control are so important and so at-

tractive that the subject warrants care-

ful study and application by every
organization. It is not solely a question

for production executives, but is of vital

interest to those responsible for the in-

terrelated activities of financing and
marketing.

The methods devised by Colonel Bab-
cock have given every department of

his company a basis for more satisfac-

tory operation. Work-in-process and
raw material inventories have been re-

duced. Financing has been simplified.

Sales programs are now made on the

basis of a definite knowledge of produc-
tion possibilities.

Coi.oxF.i. Babcock is one of the best-

known and most successful production
executives in American Industry. As
production engineer of the H. H. Frank-
lin Manufacturing Company, producing
the Franklin automobile, prior to the

war he placed a rapidly developing busi-

ness under the Taylor System of Scien-

tific Management. The methods he
installed in this plant aroused wide-
spread interest and attracted hundreds
of visiting executives to study the possi-

bility of applying similar methods in

their own organizations.

Upon America's entry into the war,
Colonel Babcock joined the forces of the

Ordnance Department in France and
served with distinction until the close of

the war. Returning to America he
joined the stafif of the Holt Manufac-
turing Company as Manufacturing
Executive.

The installation of management
methods at the Holt plant presented

many special difficulties. Conditions in

the tractor industry following the war
boom were chaotic. Production at any
cost had to give way to production for

competitive markets. Labor was drawn
from the farms—there was no reserve of

skilled mechanics from which new work-
ing forces might be recruited. Scientific

management had been attempted in the

Rock Island Arsenal in the same general
district and had failed because of the

opposition it had aroused among the

workers.

The group of five articles will show in

detail how each problem that arose in

installing scientific management was
met. The methods that have made pos-

sible the outstanding accomplishment at

the Holt Plant will be outlined for prac-

tical use. We recommend these articles

to the attention of all our readers in the

belief that the methods used by Colonel
Babcock offer golden possibilities for

proHtable adaptation in every plant and
factory without respect to product.

I

I

I

I'

I

I

*
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Qeneral Electric T>/je 1-6 Spragne Hoist
with standard push button control, lift-

ing heavy gear case at A. B. See Electric
Elevator Company, Jersey City, N. J.

This hoist is equipped throughout with
Hyatt roller bearings

Qeneral Electric Company
Standardizes on Hyatt Bearings

For Its h6 Sprague Hoists

The General Electric Company, anticipating
the sort of exacting service required by the
A. B. See Electric Elevator Company, equips
these heavy duty hoists with Hyatt roller

bearings throughout.

A designer of hoisting equipment has stated
that it takes at least a minute for a plain
bearing hoist to reach its full efficiency due
to the time required to form a film of oil

over the bearing surfaces. Since the average
time of operation is only i

7 to ' /4 of a
minute, plain bearing hoists can rarely
function effectively.

Hyatt bearings, due to their true rolling
motion and self-contained lubrication, have
a starting friction practically as low as their
running friction. In hoists this means smooth
operation and easy handling. This feature
together with automatic push button control
permits accurate spotting of work with the
1-6 Sprague Hoist.

To insure satisfactory performance specify
Hyatt equipped cranes, trolleys and hoists
for your plant.

HYATT ROLLER BEARING COMPANY
NEWARK DETROIT CHICAGO SAN FRANCISCO

WORCESTER MILWAUKEE HUNTINGTON MINNEAPOLIS PHILADELPHIACLEVELAND PITTSBURGH BUFFALO INDIANAPOLIS
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More and more, foot comfort is coming to be
recognized as a big factor in plant efficiency—when a
man's mind is on his feet, it isn't on his job. Men
working on a floor of Irving Subway find it smooth,
comfortable, safe, non-slipping. Men who work
beneath an Irving Subway floor, appreciate the
light and air and ventilation it affords.

Irving Subway provides a cool, safe,
clean, comfortable footing beside
the engine units, in this paper mill
power plant.

Moreover, in the vast majority of cases a floor can
be laid in Irving Subway at less cost than any other
material—all first-cost factors considered. And the
floor cost question is answered then and there, once
for all—for there are no after-costs on a floor of
Irving Subway. You pay for it only once. Write
for Catalog 4A-44.

I

Irving Iron Works Go
Long Island Citv, N.Y. U.S.A.

5

t



CONDITIONS AND PROSPECTS
IN

BUSINESS AND INDUSTRY

PREPARED BY LEWIS 11. IIAXEY
Director, New York University Bureau of Business Research i

Barometer of Industry and Trade
Moderate Business Recession at Hand

Business lias been developing along

lines foret-ast last month and the readei'

is referred to the April issue of Maxage-
UENT AND Admin'istratios for a fuller

discussion of the underlying reasons for

the present recession. Briefly the facts

are that production in most basic in-

dustries has continued to increase, while

at the same time the general price level

has decreased. The immediate prospect

is for further reduction in buying ac-

tivity with the beginning of a general

tendency toward curtailment of produc-

tion resulting. The probability now is

that there will be an early readjustment

I Assisted by Horai'e .T. Btiruey, Harry
Comer, and Stephen UiiBriil of the

Bureau's Staff.

between demand and supply on a some-

what lower basis than that which existed

last spring.

The P/V line, which has thus far in-

fallibly forecast business conditions by

about 5 months, continued its downward
course during March ; and it is, there-

fore, predicted that no general recovery

is in prospect during the next 4 to (5

months. The failure bars shown in Fig.

1, by their gi-eater length indicate the

effects of recession on business pros-

perity; the decline in the interest rate

curve indicates the relative weakness of

demand for funds which has come with

the checking of business expansion.

By May tlie general business reces-

sion will be clearly apparent. Already

there has come the luiu in retail trade,

which, taken together with the checking

of the rate of increase in production, is

all that is needed to complete the picture.

That the anticipated recession in busi-

ne.ss will not be violent was forecast in

the April issue, and that forecast is here

renewed. The recession which lies ahead

is not one to cause alarm or panic. In

the first place, there has been ample and

early warning of the failure of the up-

turn at the end of 1923 to carry through.

Business men are everywhere advised of

the situation from numerous public and

private sources. In the second place,

the spirit of caution—not to say pes-

simism—which has existed for some
time, is a guarantee that no sudden

shock is to be expected. It has been

many yeai-s since there has been so gen-

eral and pronounced pessimism among
the rank and file of small traders and

small business men as at present.

^> AREA OF BOOM AND CRISIS 1 Peserye ffaf>o.

"^

i
£
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In the third place, there has been a

very prompt curtailment in many over-

extended lines. This is obvious in the

cotton textile industry. Apparently pro-

duction in the copper industry has been

checked. The average daily production

of pig iron, while it increased during

March, did so at a very much lower rate.

The tonnage of traffic originating on the

railways has been steadily declining for

at least three weeks down to the middle

of April and has fallen below the 1923

level. This is one of the most hopeful

indications in the existing situation since

it insures a speedy readjustment of out-

put to market conditions.

There have been no great speculative

excesses, although in the automobile and
building industries it may be that there

has been some undue activity by indi-

vidual companies and in certain local-

ities. There has been no credit inflation

such as to result in inflated prices and
high money rates. Consequently, no
severe reaction is probable.

In this connection it may be noted

that production on the whole is as yet

but little above a normal level. It is

high, but could not be called excessive

if there were less uncertainty and polit-

ical disturbance.

Prices, too, are still 12 per cent higher

than the average of 1921 and, as will

be noted, the rate of decline has been
checked.

It, therefore, seems likely that a con-

dition of at least temporary equilibrium

will be found within a period of 3 or 4
months and that the level will fhon not

be greatly lower than that of early 1923.

Recent Developments. The outstand-

ing developments in the business and in-

dustrial situation during the period from
March 1 to April 15 were as follows:

1. Retail trade began to decline and
postal receipts fell off.

2. The indicated trend of building ac-

tivity became downward during
March.

3. Unfilled steel orders declined.

4. Business failures have increased in

number.

5. Exports and imports have been de-

creased, and the so-called "favor-

able" balance of trade has nar-

rowed.

G. Wages held firm or increased during
March, while the trend of cost of

living was down.
7. The rale of increase in production in

basic industries has been checked

and railway tonnage has been de-

clining.

8. The downward trend of prices has

been checked, with some appear-
ance of approaching stability.

Favorable and Unfavorable Factors.

The conditions which look favorable and

those which look unfavorable at the

middle of April are as follows

:

Favorable Factors

1. The early checking of overproduction

in many lines.

2. Greater stability in prices.

3. Continued high purchasing power of

consumers.

4. Lower cost of living.

5. The improved European outlook.

6. Prevalence of caution.

The real progress being made imder

the leadership of the Dawes report

should be noted. With England, France,

and Germany all agreeing to the prin-

ciples of the report and with the for-

eign exchange rates rising, it seems more
than ever probable that we are witness-

ing the beginning of a final European
settlement. Such a settlement, while it

would bring numerous readjustments

some of which would be unfavorable to

American manufacturers, would help our

raw material and foodstuffs industries,

and would eventually be constructive.

Unfavorable Factors

1. Declining prices. (Fig. 11).

2. Increased business failures. (Fig.

12).

3. Building outlook unfavorable, with

contemplated construction down,

and contracts awarded up less than

usual for the season. (Fig. 6).

4. Outlook not favorable for auto-

mobile manufacturers.

5. Retail trade declines. (Fig. 10).

6. Unfilled steel orders decrease. (Fig.

3).

7. Decreased employment. (Fig. 15).

8. Decreased exports and imports.

(Fig. 7).

9. Increased stocks of commodities in

many industries. ( Table 1 )

.

10. Post office receipts down with bank

debits about to follow. (Fig. 9).

Future Dangers

1. Early termination of building boom.

2. Strained credit due to sales "on time".

3. Increased competition from Europe.

4. Wages too high and necessity of re-

ducing costs to meet European
competition.

5. Withdrawal of European capital as

result of improvement there.

6. Possibility of third party develop-

ments leading to agitation for gov-

ernment ownership, etc.

7. Inflation based on borrowing for sol-

diers' bonus, farm relief, etc.

The increased possibility of inflation

should be noted. The chances now
favor a soldiers' bonus measure and the

talk is of increased appropriations; at

the same time taxes are to be reduced,

the idea being that the government should

have its cake and eat it too. This means

a step in the direction of an unbalanced

budget and inflation. The increased diffi-

culty in making cash sales is leading to

selling "on time" a wide list of things,

ranging from securities to radios. This

tends to inflated credit. The desire of

politicians to keep business good is a

factor which may tend to let down the

credit bars. The pressure from dis-

tressed borrowers will support the poli-

ticians in any such move; and at present

borrowei's are extremclv numerous.

Production and Stocks of Commodities
Production Ri.se Less Rapid: Stocks Increase Somewhat

Zinc stocks decreased 14.5 per cent Newsprint paper stocks increased 6.5

during March, probably reflecting the per cent, not a favorable indication for

great activity in the steel industry, that industi-y. Automobile tire stocks
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banks of the federal resei've system were

$12,005,055,000 on Mareh 26. This

is the lii^'hest fif,'iire since March 1921.

The inde.\ for March .stands at 101.2,

compared with 99.6 for February. (See

Fig. 13).

Federal Reserve Ratio. After elim-

inating normal month-to-month varia-

tion, the March index of the ratio of

reserve.s to deposit and federal reserve

note liabilities combined, declined to

133.9 from the February position of

134.7. Tliis change was due to a com-

bination of siirinkage in gold holdings

and enlargement of deposits.

Conclusion. The March change.s in

these two inde.\es are insignificant. The
gain of about 1.5 per cent in loans and
discounts may be partly seasonal, as no

adjustment is made in the indexes for

that series. A continuation of aliundant

credit is indicated.

Wage and Employment Situation

Slight Fall in Employment: Earnings Hold Vp

Earnings and Cost of Living

The course of average weekly earn-

ings and the cost of living is shown in

Fig. 14.

New York State. For tlie fourth con-

earnings in New York and Wisconsin.

Framings in the U. S. as a whole are

slightly down. It is evident that labor's

purchasing power is high. Wages are

getting far out of line with prices, and
financial strain threatens wage disputes.

sharply in February from 118.8 to 127.8.

United States. After adjustment for

seasonal variation, the index decreased

from 120.6 to 119.3 in March. The ac-

tual figures also showed a slight in-

crease. Comparing identical establish-

ments in both February and March, 27

of the 52 reported increases in employ-

ment.

Conclusion. March figures indicate a

decline of about 1 per cent in both Xew
York State and United States employ-
ment. February returns for AViscon.sin,

however, sliowed a notable increase in

that state. For the country as a whole

employment is well above the average

for 1921, but decreasing slightly.

Employment and Earnings in Se-
lected Industries

In Fig. 16 the trend of employment
and earnings in 10 of the leading indus-

1
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MATERIALS HANDLING WITH FEWER HANDS

To Modernize- ^3^^°3l";eT-
I»l V^ 1 V^ r\ 1 Zwd ricks, cranes,

hoisting and conveying apparatus—load

and unload anything from iron ore to live

elephants, with equal ease. All products of

factory, farm, mine and forest meet at the

wharf where nations barter, as did indi-

viduals in the village market - places five

thousand years ago.

The same compact, powerful, easily con-

trolled machine—the motor—hoists ore

from the mine, grain into the elevator,

every sort of material from one factory

floor to another. It operates long, moving

platforms on which motor cars grow like

magic, traveling cranes in steel mills, bag-

gage trucks in railway stations, the portable

winch that moves about the docks.

Whatever your materials handling prob-

lems, there is a solution in some form of

motorization.

I

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY
Offices in all Principal Cities • Representatives Everyuhcre

© 1924. \V. E. StM.Co.
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Industrials
Excel

MASSIVE ONE-PIECE BASEPLAXn

This mnwive one-piccc bascpbre casrinfi a. rhe backbone
'if the CfJfK". supporting rhe ^e^olvrRfi uppcr\kOck> aKi\c
-ind propelling fnathincr> helo« No other J«ign so w ctl

wiihsintid* (he ^rrains and Mre>>0' "I w^crc opcratmn

8
MOI^tRN SCALE PRlXU BOILIK

Q

Feed water enii'r\

/noilcr and passes

rhroiigh purilier-

an annular chamhcr

surrounding lubc>.

V)tTi md scalcU)rm-

inj; impuritic!. are

deposited as M)h mud
al bollom of punfier

jnd c»ily removed

The hi£hn( pouibic

efficicncv mulls be-

cause 90S nl ihe

impuritic* are kepi

out of ihe Ktilef

Where Quality Remains,

Price is Forgotten
N A PURCHASING OFFICE just twenty-four years ago
all bids were in for the purchase of a new locomotive
crane. The company's policy was to purchase the best
equipment money could buy, because it meant more

years of continued service and lower maintenance costs. As is

invariably the case, the INDUSTRIAL was decided upon. That it

was manufactured complete from rails to tip of boom in one plant,
that it had the reputation of being built for a price and not within
a price, and that many years of highly specialized engineering
experience were behind the crane, all were influencing factors.

The Warren Foundry 66 Pipe Co., Phillipsburg. N. J., has
two INDUSTRIALS twenty-four years old and one seventeen
years old-all still in active service. Where quality remains,
price is forgotten. It pays to buy on a quality basis.

There are 17 standard types of INDUSTRIAL cranes with a
capacity range from 5 to 200 tons. All are fully illustrated and
described in our Golden Anniversary Catalog, a copy of which
will be forwarded to you promptly upon request.

INDUSTRIAL WORKS
BAY CITY MICH IG AN

Locomotive Cranes, 5 to 200 Tons — Transfer, Pillar S Gantry Cranes
Railway Pile Drivers — Combination Crane Pile Drivers -Transfer Tables
Portable Rail Saws — Grab Buckets -Magnets- Steam Pile Hammers

industrial;
LOCOMOTIVE CRANES
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G-E 25-ton standard gauge single
truck locomotive Jot switching.

G-E 40-ton combination storage
battery and trolley locomotive /or
heavy duty yard service.

-E 15-ton size for miscellaneous
transfer work about yard and
buildings.

E 10-ton platform capacity type
Jor exchanging material between
buildings-

G-E 4-ton size handling ash train
at power plant.

There Are Many
Uses For G-E Storage

Battery Locomotives

Whether switching loaded freight cars—trans-

ferring raw material, or partially finished

products from building to building—hauling

ashes or refuse—G-E Storage Battery Locomo-
tives speed up production through facilitating

transportation of materials.

With this type of electric locomotive, neither

trolley nor third rail is required—and it is

possible to reach points in shops, yard or mill

where the use of other methods of haulage is not

feasible. A G-E Storage Battery Locomotive can

be run inside of building and in other localities

where the smoke and fire risk of a steam loco-

motive would forbid its use.

The large type G-E Storage Battery Locomotives

are now demonstrating that the yard shifting

work in industries can be handled at a lower

cost per ton mile.

Interesting and valuable detail of the uses of

electric locomotives for industrial haulage is con-

tained in Bulletin No. 44251 which will be mailed

you free upon your request. Write for it today.

General Electric Company
Schenectady, N. Y,

Sales Offices in all large cities

GENERAL ELECTRIC
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The Southward Trend of Manufacturing
The Piedmont Section of tlie Carolinas—

I

By KALPII G. MACY
Consvliing Mechanical and Electrical Engineer

STAKTlXLi at tho \"irjrinia line, just soiithoast (if

the Blue Ridge Mountains, there is a strip of

land stretching across Xorth and South Carolina

some 2.50 miles long and some 75 miles wide. Within

this section there has taken place in a comparatively

few years a rapid but steady industrial and commer-
cial growth, with an accompanying increase in wealth,

which has not been equaled for a like area in recent

years by any section of the United States.

This section covers wholly, or in part, 29 of the 100

cotinties which comprise the state of Xorth Carolina,

and 11 of the 45 counties which comprise the state

of South Carolina. A glance at Taijle 1 will present

to the reader the area and population of the Piedmont
section in their relation to the Carolinas. The increase

of 13 per cent in the percentage of population over the

percentage of area is one indication of the exceptional

conditions that exist in this section.

A few facts concerning the states of Xorth and
South Carolina will be of assistance in showing the

Index Number

38(75) Industries in the

South

condition and growth of

the Piedmont section as

a whole.

Xorth Carolina, as

previously stated, contains the greater part of the

Piedmont section. Among the states it ranks second

in the Union in the manufacture of cotton goods and
first in the value of its manufactured tobacco products.

It ranks second in the quantity of tobacco i)roduced

and requires one-fourth of the entire tobacco crop of

the country to supply its factories. Over 40 per cent

of the total value of the manufactured products of the

state is represented by the value of the cotton goods
industry anil the tobacco products. Further, it ranks
second in the manufacture of furniture.

Again, it is fourth among the states in the value of

its principal crops, and the value of the crops per acre

has increased from !f:22.10 in 1909 to $48.60 in 1922.

which was the greatest value per acre in the United
States for that year. Industrially, South Carolina has

Courlety or J. E, Sirrine and (.'o.

Fig. 1 WooDSiDE Cotto.v Mill, CJkee.nvilh:, S. C.
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States. The higher figrure of 8.2 for Xortli Carolina

is due to the j)resenee of hill peojik- who have come

down from the Blue Kidge Mountains where schooling:

is difficult to obtain. The majority of these people

are now livinsr in mill villapres and are receiving every

educational advantage. Their presence is also shown

by the increased percentage of whites in the Pied-

mont section of both states, over the percentage of

whites in the remaining portions of the states. Their

\alue to the community will be touched upon more
fully in a following article concerning the labor of this

section, its training and eflFeetiveness.

TABLE I. COMP.\RISON OF .\REAS AND POPULATIONS OF THE PIEDMONT SECTION
AND THE CAROLIN.\S

State
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TABLE 4. TEMPERATURE RANGE AND PRECIPITATION FOR
THE EXTREMITIES OF THE PIEDMONT SECTION

Mean rnaxjinuiii teiiiperatuiv.

Mean minimum temperature.

Mean temperature for the year

Precipitation for year

Northern
Extremity

70.8 Deg. Fahr.
47.2 Deg. Fahr.
5S.6 Deg. Falir.

44.67 In.

Southern
Extremity

71.1 Deg. Fahr.
47.6 Deg. Fahr
59.1 Deg. Fahr.
51.6 In.

A study of the pi-fcipitation chart .shows that the

greater rainfall takes place daring June, July, and

August in the growing season, and then in the form

of showers, while the harvesting season—September,

October and November—has considerably less. This

situation appears to be partly responsible for the agri-

cultural prosperity of this region. Following is the

seasonal precipitation for an average year in inches

:

Piedmont Plateau.

Spriiiii Siunnier Autiimii

. 11.37 16.00 8.85

Winter Yenr

11.00 47.22

This section has also a source of wealth in its soil.

In 1922 in South Carolina 2,141.300 acres were devoted

to cotton, y07.200, or some 37 per cent, being in the

Piedmont section, whose area is but 21 per cent of the

state. In North Carolina in the same year 1,432,087

acres were devoted to cotton, 415.010. some 29 per cent,

being in tliis .section, the area of which is 23 per cent

of the state. This sliows the agricultural activity.

Power Supply

With regard to the power supply, the Piedmont sec-

tion is second to none. It is located at the eastern

end of one of the largest and most highly developed

power systems in the world. This system extends from

Goldsboro, North Carolina, on the east to Muscle Siioals.

Alabama, on the west, a distance of approximately 550

miles, crossing the states of North Carolina, South

Carolina, Georgia, Tennessee, and Alabama. The
greatest distance north and south is from Nashville,

Tennessee, to Montgomery, Alabama, some 275 miles.

Current is transmitted throughout this vast territory

at 100,000 volts, 3-phase, 60 cycles. The greater part

of the energy consumed in this territory is generated

by seven large companies, one of which, the Southern

Power Company, supplies the greater part of the power
demanded by the Piedmont .section. Its main lines run
tlirough that part of the section where the cotton

spindles are lliickest which is no doubt responsible for

the location of many of the mills. Approximately seven-

tenths of the power sold is generated by 10 hydroelectric

l)lants and it is interesting to note that 9 of these are

located on the Catawba River.

One of the major factors that has contributed mate-

rially to the development of this section has been the

opportunity afforded to the mill-owners to purchase
power cheaper in most ca.ses than they could manu-
facture it. By the iiurchase of tliis power lliey were
enabled to use tlie money that would otherwise have
gone into the construction of power buildings, and

the installation of boilers, engines, generators, etc., for

the purchase of textile machinery, thereby increasing

the producing capacity and output for the same capital

investment.

The Southern Power Company has installed in its

hydroelectric plant a generating capacity of 375,650

kva., and in its .steam plants, 92,750 kva., making

a total of 468,400 kva. The other companies in

this section have an installed generating capacity in

both hydroelectric and steam plants of some 38,500

kva. Some of the cities have small individual installa-

tions of generating equipment which are used in most

cases for standby service. The Southern Power Com-
[tany .sells to municipalities, public utilities, and direct

to individual mills when the demand for current

reaches a certain amount, and retails current in only

one city in its territory. The Aluminum Company of

America is not considered as it nses most of the power

produced in its own ])lant and exports part of the

remainder out of this section.

A rough estimate of the distribution of the energy

generated by the Southern Power Company is as fol-

lows: textile mills 80 per cent, public utilities 10 per

cent, miscellaneous factories ' 10 per cent. In 1916

this company sold 458,285,872 kv. hr., and in 1922 it

sold 1,001,026,319 kv. hr., an increase of practically

122 per cent in six years, which is another indication

of the industrial growth in this section. . j

ILabor Supply S

The labor situation is particularly interesting. In

the Piedmont section over 98 per cent of the labor is

American born of American parentage, which is a

striking figure when compared with the corresponding

37 jH'r cent for the state of New York.

This situation, from the viewpoint of the textile

industry, during its period of growth was ideal. Not

only was there white farm labor to draw upon, but

the mill-owners looked to the mountain regions for

additional man-supply. These people are of pure Eng-
lish stock, but living under conditions of primitiveness

and poverty. The mill-owners, by building modern
mill villages, offered them living conditions far better

than the large majority had ever known in their native

hills. The labor situation, therefore, with regard to

this industry, is a tenant proposition throughout the

larger part of the Piedmont section. The modern mill

villages, and many of the older ones as well, have

paved streets, sidewalks, .sewers, water, and electric

lights. Schools are built and maintained and teachers

employed for the children of the operators. ^ledical

care is provided, and community houses offer every

facility for entertainment. This situation, coupled with

the native suspicion that many of these people have;

of a man from another section of the country, has

made it extremely difficult for the union organizer or

agitator to make much jirogress. The high mechanical

I>erfection of the cotton-mill machinery has made it

possible to train these people with considerable rapidity,

and they make s]ilendid operators. In fact, some of the

goods produced l)y these mills sells at premium prices.

However, there is undoubtedly a shortage of tech-

nical men and executives. ]Manv of these cotton mills
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were started by iiiercliants and bankers, and 20 years

ago the need was not felt for men witii teelinieal train-

ing. However, in late years the realization of the

value of this type of man to the industry has gaineil

ground rapidly, and also the realization of the value

of a certain amount of researeli work in connection

with this industry.

The tobacco and furniture plants arc located in or

near the cities of Winston-Salem, Durham, and High
Point, North Carolina, where the labor situation does

not have the features that exist in tlie mill villages.

and has at its disi)osal .$(i.()()0.000 federal aid. making
a total of $71,000,000 which is being spent on road
work, exclusive of the millir)ns of dollars spent by the

counties. This state had road work in progress in the

year 1928 which totaled $39,053,504, of which some
$18,754,522. nr 46 per cent, was being expended for

roads in the Piedmont .section. South Carolina has not

authorized an.v amount of road work approaching these

figures. However, this state has expended some
$562,000 on the roads in this area.

Financially this section has made remarkable prog-

Cnurtext/ ni ./. /•;. SiiTine nnd I

Fig. .{ Repi blr: Cotton Mills Village, Great Falls, 8. C,

However, some of the furniture plants maintain factory

villages and in these the conditions are excellent.

Transportation

The Piedmont section is some 740 miles from tlie

great metropolitan district where large qiuintities of

its textiles, tobacco, and furniture are disposed of. and
some 950 miles from the finishing and printing i)lants

of New England, to which it sends a large quantity of

its cotton goods. The transportation facilities are ex-

cellent and the Southern Railroad with its associated

companies handles a large portion of the traffic. This
system has some 1135 miles of track in this section,

263 miles being double-tracked. The other companies
serving this section have approximately 350 miles of

trackage.

A rough estimate of the percentage of textile and
tobacco traffic moving west and north is of interest.

For tobacco, approximately two-thirds is shipped west
and one-third north ; and for textiles, approximately
one-third is shii)i>ed west and two-thirds north. The
freight receipts from Charlotte, which is located in

the center of this area, are given in Table 5 and show-

strikingly the increa.se in materials handled.
From the standpoint of highways this area is in ex-

cellent condition. The people of North Carolina in

particular appear to realize the importance of good
roads in the development of their state. Since 1920
this state has issued bonds to the extent of $65,000,000.

ress and is in a strong position. It was not possible

in many eases to obtain figures referring to this area in

particular, but the figures of these states as a whole
give an idea of the situation and the growth that has

T.VBI.E 5. FREIGHT RECEIPTS FROM THE CITY OF
CHARLOTTE. .N. C.
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Table 6 shows the total resources for the banks
of North Carolina and the remarkable growth of banks
other than National, that is, state savings banks, private

banks, and trust companies.

With regard to textiles, in which is invested a con-

siderably greater sum than in any other industry in

this section, there is a diversity of opinion as to just how
the mills were financed. The consensus seems to be
that since the war a large part of the financing for

new mills has been done locally, and that at present

T^TTT'

7

lipgciig^^'k

Courtesy of Ihr SDiilheni Pmnr r..,H/"i/;//

Fig. 4 Mou.NTAiN Island Plant of the Southern Power Company.
Capacity T.'i.OOO kva.

some 70 per cent of the stock of the mills is owned
by Carolina people. The local people, having prospered
with the remarkable growth of this section, had but
few places to invest their money. There were banks
and mortgages, with a certain stipulated return, on the

TABLE 6. BANK RESOURCES OF NORTH CAROLINA

Resource.s op
All Banks



Organizing a Great Industrial
Tuning'-up General Motors

—

X^

By C. S. MOTT
Vice-President, General Motors Corporation

IS spcakiiig of the principles of organization as

applied to a larjje corporation I must naturally

speaiv of General ^Motors as one of the largest of

our industrial activities and one with the administra-

tion of whicli 1 have been connected for several years.

General ilotors is made up of 62 divisions and sub-

sidiarj- and affiliated companies. The public is per-

haps most familiar with the names and the products
of the six veliicle divisions—Buick, Catiillac. Chevrolet,

Oakhind. Oldsmobile and (icneral I\lotors Truck—but
besides these the General Motors family includes many
parts and accessories factories, assembly plants, and
other industrial activities. These are located in 12
states anil the Dimiinion of Canada in the western
hemis])here. and in tlie British Isles in the eastern
hemisphere. Closely allied with this are the activities

of our export company with its 18 distributing centers.

From these strategic points, tlie sales and service of

General Motors are extended to 144 countries.

Assets and Activities

The assets of General ^lotors are in excess of !};.565.-

000,000. It has more than 70,000 stockholders and
more than 135,000 employees. Added to the latter are
many times tliis number of other workers, who depend
upon the managing and operating efficiency of the

corporation. It would be difficult to make even an
approximate estimate of the total number of families

and individuals directly associated with General
Motors; there is scarcely a town in America in which
one or more divisions of the organization have not an
establishment engaged in serving the public.

The enormously varied activities and the armies of

men and women for which General ^lotors is respon-
sible have established a tremendously complicated in-

dustrial fabric. The fundamental problem is, of course.

to run this business at a profit and at the same time
to operate it constructively. Operating a business con-
structively means to increase not only its intangible
a.ssets but its tangible as.sets as well.

Briefly, all this is accomplislicd by tlie projier or-

ganizing of the corporation's man-power and by placing
a very definite and individual responsibility on the
various executives. There has always been, and doubt-
le.s.s always will be. a crood deal of discussion as to the
best methods of organization and operation, but certain

fundamentals are common to all business undertakinsrs.
Any plan adopted shouhl crystallize policies in

I Preopiiinc .irtirles li.-ivc :iiipe!irp(l in ifAVAOEMrxT .\xn .\n-

MINISTRATION- for .Tamiarv li)24, p. 21: Fohrii.irv 1P24, p lO.'i-

M.-irch 1024. p. 2H,S; .\pril 1024, p. 417.

such a way as to protect Index Number
the interests of stock- 658.16 Organization

holder, employee, and 658.9:629.113 Automobile indus-

CUStomer. while at the ^^- Management

same time, in operating, there is the least possible

restriction on the initiative and the constructive ability

of the individual.

It is generally recognized that men are more im-
portant than i)hins, but the best men work best by
following the best plans. It is a General Motors policy

to decentralize control, at the same time taking advan-
tage of the strength, resources, and experience of the

organization as a whole, so that everj- General Motors
product may represent the greatest possible value to

the customer.

General Plan of Organization

The chart shown in Fig. 1 gives a graphic presenta-
tion of the operating organization of General Motors.

In detail. General Motors is governed by the stock-

holders, through the board of directors and its chair-

man. The active management of the corporation is

in the hands of the president, who is subject to the

control of the Executive and the Finance Committees.
In the formulation of the corporation's financial policy,

the vice-president wlio is chairman of the Finance Com-
mittee governs. The financial staff, necessarily a large

and well-organized body, includes in its activities the
company's relations with banks, the department of the
treasurer and of the comiitroller, the insurance depart-

ment, the tax department, and so on. An important
activity of the financial organization within General
Motors is the establishment of certain fundamental
services, such as those of the General MoKu-s Accept-
ance Corporation, which assists General ^lotors dealers

and General Motors customers in financing imrchases
under the deferred payment plan, and the General
Exchange Corporation, handling insurance of General
Motors prodiu'ts.

Our president is chairman of the Executive Com-
mittee and the active head of all our operations. T'nder
his jurisdiction come the financial department, already
nu-ntioned, the production and sales activities, gathered
together under the head of the operations staff, and the
advisory staff.

Organization of Operations Staflf

The operations staff is divided into several major
groups, each under the charge of a vice-president of
General ^[otors, who acts as a irroup cliief. These
groups comprise the Affiliated Companies Group, the

523
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Car Group, the Accessories Group and the Export

Group, which in turn comprises General Motors Export

Company, and General Motors, Ltd., our British com-

pany. The Aiiiliated Companies Group has for its

group chief the president of the General Motors Cor-

poration. The companies in this group are those in

which Genei-al Motors has a majority stock ownership.

As -stated, a yice-president of General Motors is in

charge of the Car Group. The activities of this group

include the operation of the car and the truck divisions

already enumerated and a number of companies manu-
facturing accessories and other products of general

use. It may be mentioned here that the products of

General Motors in a number of eases are not utilized

solely in General Motors vehicles, but form important

component parts of other trustworthy cars. We have,

besides, a number of subsidiaries whose products go

to the public at large. Important manufacturing and
distributing divisions of the corporation are General

JMotors of Canada, Ltd., Delco, Remy, New Departure,

Hyatt, Delco-Light, Klaxon, Jaxon, Fisher Body Cor-

poration, Harrison Radiator, Brown-Lipe-Chapin,

Doehler Die Casting, and Lancaster Steel Products.

United ]\Iotor Service, Inc., on this continent is in

charge of .servicing the products of several of the ac-

cessories divisions, through more than 6000 authorized

representatives.

As stated, each of the principal groups or divisions

is in charge of a manager, who is a vice-president of

the i)arent corporation. Generally speaking, each divi-

sion is in charge of a general manager, who has the

entire responsibility for the .success or failure of his

operation, subject only to the clearly formulated policies

of the corporation as a whole.

Each division operates as an independent unit, the

head of which is practically as independent as if he
were the president of a separate company, but at the

same time his work is co-ordinated by the functioning

of certain committees and the advisory staff described
below. Under this arrangement, each division enjoys
advantages that would be beyond the reach of indi-

vidual organizations. Among these may be mentioned
research facilities, which furnish what amounts to an
engineering audit on design ; forecast and control of

budget expenditures; forward commitments, with the

solid advantages of quantity buying; and a consolidated

cash plan, which has worked out to the advantage of

everyone connected with General Motors, from stock-

holder to consumer.

Organization of Advisory Staff

The advisory staff is in charge of a vice-president

and is composed of several sections headed by members
of the staff. These staff members act in an advisory
capacity only; their services are available when they
are sought by the divisions and the associate companies.
The chief of the advisory staff heads the directors

of the following important sections:

Patent Department. All patent matters pertaining
to the interests of the corporation are referred to the
head of the patent department, who acts very largely
on his own authority as an expert. lie has complete
charge of, and responsibility in. the divisions of his de-

partment located at Detroit, Michigan, at Dayton,

(Jhio, and at Bristol, Connecticut. These divisions

handle all matters dealing with patents, trade-marks,

copj^right, and related subjects. The woi-k is assigned

at the discretion of the department head. All divisions

refer all patent matters to him direct and he is respon-

sible for the decisions made. Every month a compre-

hensive report of the patent department's activities

dealing with matters of infringements, inventions, and

litigation is forwarded to the executive committee.

Real Estate Section. The real estate section, also

under its own responsible head, handles the purchase,

sale, or lease of all real proj^erty which has been turned

over to it by the corporation or any of its divi-sions. The
.section acts in the capacity of consultant in all real

estate matters. A monthly report is made by its head

to the Executive Committee ; this report gives the status

of all individual parcels of land owned by the cor-

poration. Valuations on these parcels, if a change

in valuation from the figure at which they are carried

on the books is proper, are made as the result of con-

sultation by the real estate section w-itli other experts

familiar with the individual piece of property involvetl.

Offers for property are also referred for considera-

tion to individual experts.

Office Building Section. The General ilotors Build-

ing Corporation, of which the vice-president in charge

at Detroit is the president, is a separate corporation. It

has charge of the general office building at Detroit

through a general manager and assistants; the general

manager reports to the president of the General Motors

Building Corporation. The corporation office building

at New York is also managed by the .same general man-
ager and his assistants. Periodical reports covering

the building corporation's operations are made by its

general manager to the Executive Committee of Gen-

eral Motors.

Housing Section. Housing activities are operated

through another individual corporation, of which a

vice-president of General Motors is the president.

Active management is under the charge of a vice-

president and general manager of the Modern Housing
Corporation, the subsidiary ; he has entire responsi-

bility for the activities at Flint, Pontiac, and elsewhere.

Periodical reports to the Executive Committee are made
by the vice-president and general manager of the

Modern Housing Corporation.

A very important activity of the corporation's ad-

visory staff is that of the General Motors Research

Corporation, which operates at Dayton, the indiLstry's

largest experimental and testing laboratories, under

the charge of a vice-president of General Motors. The
work of the laboratories at Dayton and that of the

factory section's laboratories at Detroit, of which men-
tion will be made later, represent a portion of the

General Motors' contribution to the advance of the

automotive industry. The information and data gath-

ered by the laboratories at Dayton and Detroit are at

the service of an.y division of the corporation for de-

velopment, experimental, and testing work.

SaJe.<!, ArJrertising. and Service Section. This sec-

tion is headed by a director assisted by a corps of

experts in the several lines that have to do with sales

effort, advertisements of various kinds—display and

d
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(liivct, pt'rioilii'iil, and outdoor—and service mailers.

The directoi- and the experts act as consultants on all

matters of sales and service, and recommendations in

accordance with their investifrations are made by the

director to tlie vice-president at the head of the advisory

staff. Proi)Osals for approju-iations for advertising are

reported on by this section, which also deals with retail

sales plans, branch operation, showrooms, service sta-

tions, and so on. The final approval of the vice-presi-

dent in charge is based on the investigations and reports

of this section.

Purchase Section. This is similar in its organiza-

tion to the sales, advertising, and service section. A
director and a corps of experts collect and digest

data on tlie requirements of the corporation's divisions

for purchases in large quantity. Arrangements are

perfected by which each division and plant in General

Motors has avaihible the advantages of participating in

piireiiasing its materials on corporation requisition.

Another important activity of the corporation is tliat

of its Purchase Committee, clo.sely allied, by the nature

of its work, to the Purchase Section. This committee's

regular membershii) consists of the president, two vice-

l)residents, the head of the jjurcha.se .section, the pur-

chasing agents of the vehicle divisions and of an ac-

ces.sory division, and a committee secretary. From time

to time representatives from the divisions which are not

represented on the jn'mianent committee are a.sked to

attend the committee meetings. Examinations of condi-

tions and nuirkcts are conducted, and recommendations,

of advantage to the corporation and the divisions alike,

are made as the result of the committee's work.

Power and Construction Section. At the head of this

section of the advisorj^ staff is a director who reports

to the staff's chief. He is a consulting engineer whose

services are at the disposal of the divisions in matters
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relating to power and construction. His work includes

investigation of rates charged for power, a study of

fuel supply and markets, and building construction

costs. It includes also the collection of data on the

efficiency of boilers and ovens, heat-treating plants and

allied equipment. He also has charge of negotiations

with public utility corporations in matters relating to

power suppl}'.

Factory Seciion. This section is also headed Oy a

director reporting to the advisory staff's head. His

section handles a number of important matters, and

makes available to all divisions information dealing

with production, cost analysis, lubrication, waste pre-

vention, salvage, metallurgical data, standards, factory

layout and tool design. Connected with this section

are the laboratories at Detroit, previously mentioned.

These laboratories are well equipped for making

physical and chemical tests and their activities form

an important basis for accurate information on produc-

tion, which is available to all the divisions and sub-

sidiaries.

The same section has charge of General Motors Ware-

house, a depository for the corporation's surplus tools

and equipment. Sales are made from the stock kept on

hand in this warehouse, which acts as a sort of equip-

ment clearing-house among the divisions. All appro-

priations requests, having to do with matters in which

the section is interested, are referred to the section for

report before final approval. Special requirements are

listed by the divisions and checked by the factory sec-

tion ; wherever possible, machinery on hand is utilized

in filling divisional requirements. The director makes

a formal monthly report to the staff chief.

Traffic Sectio7y Yhe director of this important sec-

tion is a vice-president of General Motors, who heads

the traffic experts of the corporation and makes avail-

able their knowledge and experience for the corpora-

tion's individual traffic departments.

Industrial RcJationa Sectinv. This section operates

under a director who works in conjunction with one

man in each division to correlate and standardize, so

far as possible, matters pertaining to industrial rela-

tions. Under his direction also is an expert who works

at the central office at Detroit, gathering data on the

important matter of industrial safety, and making them

available on request.

Committee Organization

In addition to the activities of the operating staff'

and the advisory staff there are several important com-

mittees functioning in General IMotors organization.

These have been formed for the purpose of pooling ex-

perience and co-ordinating information so that each

division is given the advantage of as much common
knowledge as possible.

Operations Committee. This is made up of the gen-

eral managers of the car divisions and is headed by the

president of General ^Fotors with the principal execu-

tives. At the meetinsrs of the committee there arc

discussed the corporation policies as regards manu-
facture and distribution.

General Purchasitiij Committee, Geveral Slates Cnm-
mittee. These committees are similarlv constituted.

with divisional heads as their members. They function

for the same purpose as the other committees of execu-

tive heads in divisions—to act as a clearing house of

information and to lay out plans of campaign that will

have a general application throughout the organization.

General Technical Committee. Emphasis should be

laid on the importance of this committee. It is headed

by the corporation president, with several of the vice-

l)residents. the president's technical advisor, the chief

engineers of the principal divisions, members of the

advisory staff whose work deals with technical matters,

the head of the patent section and the vice-president

in charge of the accessories group of plants. Other

members of the organization are from time to time in-

vited to assist in the deliberations of this committee;

the plan is to avoid reaching a definite membership,

hilt because of the importance of the matters discussed,

many are invited to be present at particular sessions.

Technical matters affecting the corporation and the

divisions are discussed and recommendations made.

Institutional Advertising Committee. The corpora-

tion's institutional advertising is handled by a com-

mittee of which a vice-president of General Motors is

the chairman. On the committee are the sales managers

of some of the divisions, the presidents of the adver-

tising agencies handling General Motors advertising,

the director of the sales, advertising, and service sec-

tion of the advisory staff' and several of his aids, also the

president and several vice-presidents of the corpora-

tion. Appropriations for institutional advertising are

discussed and approved by this committee before recom-

mendation of a budget is made to the Finance Com-
mittee.

Operating Details—Forecasting

It will be seen that in General ^lotors the policies

of the corporation are developed as the result of the

functioning of these various committees, side by side

with the development of financial policies by those in

charge nf finance.

The operating staff", the advisory staff, and the various

committees deal with matters as they arise. In addi-

tion to these there is of course necessary the establish-

ment of certain standard methods of handling matters

affecting all divisions of the corporation alike.

In the matter of appropriations, a general manager

has the authority to make capital expenditures up to a

certain amount. If it is a ease, for example, of the

manufacture of certain parts instead of their purchase

from outside sources, he develops a complete estimate

of buildings, equipment, and material, shows the amount

of working capital required and so on. He lists the

estimated savings to be effected by the plan and shows

the reasons for individual manufacture. These plans

and expenditures must be approved by an executive or

a committee, according to the amount of expenditure

involved and also accordinsr to the scope of the plan.

For amounts in excess of tho.se which ma.v be made on

the authority of a division ceneral manager, the au-

thority rests with the general manager in conjunction

with the group chief and the president; larger amounts
are authorized by the Executive Committee; and still

larL'cr amounts call for authorization bv the Finance
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Committee. An Appropriation Committee is respon-

sible for requisitions coming through in proper form

and with i)roper signature.

Inventory, production, and sales forecasts are pre-

sented every 30 days, on a blank which covers a period

of 90 days. In the ease of a report made on October 25.

1923, for example, the blank shows actual inventorj^ at

October 1. with estimates for November 1, December 1,

and January 1, which of course include commitments
already made or to be made, within the period. Pro-

duction and sales forecasts are given in the same
manner and all of the information given as of October

25 is compared with similar information given as of

the twenty-fifth of one, two, and three months pre-

viotis. Thus actual results are compared automatically

witli previous forecasts; and this tends to secure ac-

curacy in forecasting.

These data are given for the vehicle divisions and
for the infereom|iany parts group as well. On another

portion of the blank are set down actual production for

October 1923. and estimated sales and production by
months for November and December 1923, and Jan-

uary and February 1924. Data are also furnished,

.showing the total estimated for four months, in all

vehicle and parts plants, both in the United States and
in Canada. Each month, therefore, opportunity is given

to the exeoitives to observe the closeness of relation

between forecast and actual resnlts. The figures as they

stand are reported by the president nf the Executive
Committee. The report in the form outlined brings

clearly forward the conditions of the individual plant,

inventories, and so on.

Up to a certain amount, the general managers of

divisions make forward commitments for three months
to cover material and other productive requirements

of their manufacturing schedules. Beyond that, the

approval of the grou]) chief and the president is re-

quired. Practically, the forward commitment request

is sent to the group chief and the president and unless

file division is notified of disapproval within a week
commitment is made by the division. The forward
commitments are forwarded to the Executive and the

Finance Committees for approval and for combining
these commitments with the future liabilities of the

corporation.

A most important development along financial lines,

as a fundamental policy of General Motors, has been

the establishment of Con.solidated Cash. A plan has

been worked out by which the income from the sev-

eral manufacturing divisions and the other income-

producing sources of the corporation is sent to the

treasurer, who releases funds on requisition from the

divisions as they are required. This financial plan,

which operates very much along the lines of the federal

reserve system, provides almost automatically for funds
where they are needed at the time and makes the liquid

as.sets of the corporation available to the best advantage.

No system of administration can. of course, be en-

tirely free from faults; but in General Motors a

judicious combination of the advantages of the decen-

tralized system, with its incentive to individual initia-

tive, and those of a closely knit central organization, has

operated to the obvious benefit of the corporation. A
consistent effort is made all along the line by General
ilotors to individualize the divisions and the depart-

ments in such a way as to develop their initiative to

the fullest extent. At the same time, the organization's

composite knowledge and experience are pooled in such

a way as to make them available and of value to every-

one concerned.

Handbook of Specifications for Commodities Purchased

Out of Taxes*

By A. S. :\rcALLTSTEli

Engineer Physicist, Bureau of Standards

AS a result of a conference of state purchasing agents
-i*. held at the Department of Commerce, Wa.shing-

ton, D. C, on May 2.5, 1923. work is now going forward
actively in bringing together the satisfactory com-

modity specifications in preparation for the publication

of a dictionary, handbook, or encyclopedia of specifica-

tions for commodities purchased by the federal, state.

and municipal governments and public institutions.

In this work the National Conference of Governmental
Purchasing Agents is taking an active part. It is

making a thorough canvass of state purchases for the

purpose of determining what are the most important
items from the point of view of the states as consumers.

In initiating this work contacts were established with

organizations representing consumers and witli the or-

ganizations which speak for all of the major branches

* Reprinted from the Bulletin of the Sational Conference of
Governmental Purchasing Agents, Januarr 1924.

of industry, and in .sev- Index Number
eral lines similar con- 6(003) Specifications for

tacts have been made commodities

with the lesser branches 658(02) Business handbooks

of industry, unorganized, as well as organized.

In addition to the federal departments and inde-

pendent establishments more than 450 public purchas-

ing agencies have been communicated with. There lias

lieen compiled a list of more than 400 trade a.s.socia-

tions and technical .societies having national recognition

which are directly or indirectly interested in specifica-

tions. All of these organizations have been requested

to supjily copies of their specifications for consideration

in connection with the compilation of material for the

dictionary or encyclopedia of specifications.

The correspondence conducted with the public pur-

cliasing agents and the officers of trade a.ssociations and
technical societies has established the fact that all of

the individuals and groups for which the dictionary
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or handbook of specifications is being prepared will

vselcome its appearance enthusiastically and co-operate

actively in its preparation.

It seems safe to state that considerably more than 90

per cent of the specifications issued by the important

national technical societies and trade associations and

governmental purchasing agencies have already been

collected, so that a fairly accurate estimate can now be

made of the total number of specifications available for

use in connection with the preparation of the diction-

ary, handbook, or encyclopedia of specifications. More-

over, some kind of a rough gue.ss can now be made of

the volume of the material contained in the existing

specifications, as follows (Table 1) :

TABLE L SUMMARY OF EXISTING SPECIFICATIONS



Surplus and Its Constructive Application

Capital ReciLiirrnu-nts and Control— \ 1

By J. II. BLISS

Comptroller, Lihby, McXeill and Libby

SURPLUS aceount.s are a part of tlic net worth of

a business and rei)resent the equity of the stock-

holders in the business over and above their cap-

ital stock investment. That is, the stockholders' invest-

ment in a business consists of the cajiital stock and
Nurplus accounts. Sur])lus accounts may result from:

1. Earnings of past periods left in the business.

2. Surplus paid in by the stockholders.

.'{. Premiums paid on capital stock.

4. Donated surplus arising from donated Treasury

Stock, etc.

•"). Appreciation of assets, such as surplus resulting

from appraisals, etc.

G. Cajiital profits realized on the sale of fixed invest-

ments, etc.

While Surplus account is generally understood to

consist of the net earnings left in the business, the more
ireneral definition is necessarj', as any of the above

might yield the stockholders an equity in the business

in excess of their initial stock investment.

It is highly essential to maintain a clean-cut distinc-

tion between earned surplus and surplus arising from
any other source, for disbursements of earnings in the

form of cash dividends may properly be made only

from earned surplus. The different classes of surplus

are discussed in the following sections.

Earned surplus results from earnings realized in

the ordinary course of operations, which are left in

the business. It is only from earned surplus that cash

dividend disbursements may properly be made.
Earnings left in the business are a more important

source of capital than is generally appreciated. Fol-

lowing is quoted a table based upon published reports

of 227 representative companies for the years 1916 to

lf<21. both inclusive, showing sources of capital :-

Per Cent
By earnings left in tlie business 41

By increased current borrowings and liabilities. ... 14
By increased long-term borrowings 12
By new .stock issues other than stock dividends. ... 19

By all other sources, such as appraisal envlits, etc.. 14

Total 100

I l'rore<iing .irtirlos li.'ivp jiopearod in Maxaoemfkt .\ni> .\i>-

MINISTK.\TI0N- for Peceiiihor 19J.'?. p. 70.t: .T,inu;irv lili;4, p. 26:
FVbru.-irv lOLM, p. l."i; Mar.li 1924, p. 2!>i»: .Vnrii 1924, p. 40.1.

= From " Fin.Tm-ial ami Operating Ratios in Manajt»MMent. " bv
I. H. Bliss, p. 1.S7.

Statistics on a large Index Number

number of companies 658.14 Financial control

show that representative 657.41 Capital accounts

companies left an aver-

age of about 43 per cent of their annual earnings in

the business throughout the war and post-war periods

closing with 1921. The significance of these figures

should not be overlooked. In the case of a going

business, the one all-important source of new capital

is earnings left in the business.

As earned surplus is transferred to the Surplus
account it becomes available either for disbursement

as dividends or reinvestment in the business in some
form or other. The earned surplus of the business

therefore may include both appropriated surplus and
free surplus as defined later.

Capital Surplus

Capital surplus is that surplus arising from any
source other than net results realized in the ordinary

course of operations. It includes surplus paid in by
stockholders, premium paid on capital stock, donated
surplus, surplus arising from appraisals, reorganiza-

tion surplus, and all capital profits. Capital surplus

should be distinguished from earned surplus as it is

not ordinarily available for disbursement in the form
of cash dividends. Any disbursement of cash dividends

from capital surplus could not be considered a dis-

bursement of earnings, but would be a disbursement

of capital. To pay dividends out of paid-in surplus or

premiums on capital stock would be returning to the

stockholders a portion of their capital investment. Dis-

bursement of surplus arising out of donated treasury

stock would not be a disbursement of earnings, and
might defeat the purpose for which stock was donated,

which usually is to supply added working capital. To
pay a cash dividend from surplus arising out of ap-

praisal revaluations, would likely be cash disburse-

ment of unearned or book profits. Such disbursements

of unearned profits would be direct impairment of

working capital.

In the accounts and financial statements of a busi-

ness, capital surphis should be distinguished from
earned surplus wherever the amount of capital surplus

is of any relative importance whatever. The distinc-

tion should always be carried out in the accounts, but

if the amount of capital surplus is relatively iinim-

portant the distinction might not be nece.ssarj- in the

financial report, particularly if there happens to be a

129
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very large balance in the Earned Surplus account.

Appropriated surplus means surplus set aside to

cover withdrawals from working capital and therefore

not available for dividends, perhaps, or any other pur-

pose which would mean further withdrawals from work-

ing capital. The purpose of appropriated surplus is

to protect the working capital position of a business.

As earnings are realized, they appear first in the form

of added working capital. Sinking fund paj-ments,

additions to fixed properties not specifically financed,

and similar items are withdrawals from working cap-

ital. Any such withdrawals not specifically financed

have to come out of earnings left in the business. Hence,

the conservative policy of making appropriations of

.surplus, has the effect of withholding a like amount of

earnings in the business and thereby protecting the

working capital position.

As a general rule appropriated surplus should come

from earned surplus. Surplus paid in by stockholders,

donated surplus, and similar items are usually received

for the purpo.se of supplying added working capital

requirements. To use this class of surplus in making
appropriations to cover additions to fi.'sied property in-

vestment.s would defeat the purpose for which the sur-

plus was paid in or donated.

Capital surplus arising from revaluation of prop-

erties does not increase working capital ; consequently

such surplus would be unavailable for use in making
appropriations to protect working capital. Capital

profits realized on the sale of fixed investments and
similar items might mean added net working capital

and hence might properly be used in making appro-

priations to cover additions to fixed investments. These,

however, are relatively unimportant. The better rule

is that an appropriation of surplus made for the pur-

pose of protecting working capital should come from
Earned Surplus account.

Free Surplus

Free .surplus is the balance of Earned Surplus ac-

count remaining liquid in the business in the form of

working capital and available for disbursement as divi-

dends or appropriation to cover withdrawals from
working capital. This classification of Surplus account

is not commonly noted, but is highly important in the

conservative handling of the financial affairs of a

business.

To the uninitiated a large Surplus account too often

indicates large dividend possibilities, but it is not the

uninitiated alone who are often misled. Not many
business men know or have any idea just what part of

the Surplus account of their company is in reality free

surplus, available either for cash dividends or for in-

vestment in fixed property, or available for other fixed

expenditures which withdraw funds from working
capital. Experiences of companies in the past, and
in the present as well, indicate that the number who
realize the true character of their surplus accounts is all

too few.

The history of reorganizations, receiverships, and
transfers of business, contains countless examples of

companies which came into financial difficulties through
overexpansion or shortage of working capital. Over-

expansion is generally the first error, and shortage of

working capital the result. How many men spend
money because they have it, who would not spend it if

they had to go out and borrow the funds beforehand?
How many business men have expanded their facilities

when funds were at hand, whereas they would prob-

ably hesitate and work existing facilities harder, if

they realized that they had, as a matter of fact, no free

surplus funds available, and that expenditures would
mean either new financing or impairment of working
capital?

Protecting Working Capital Position by Analyzing
Surplus

Unfortunately the general conception prevails that

surplus is simply past earnings left in the business, the

present status of which may not be determined. This

is not the case. It is unfortunate for the reason that

this failure carefully to consider the disposition of

earnings in a business has probably been the most fruit-

ful source of unsound and unconservative business and
financial policies.

The plain facts are that funds realized out of earn-

ings cannot be spent for additions and betterments to

jilants, for retirement of bonds, or otherwise perma-
nently invested, and still be available for the disburse-

ment of cash dividends. Only free surplus may prop-

erly be used for disbursement in cash dividends, and
by free surplus is meant earnings of past periods,

which have not already been spent or permanently
tied up in investments. The recognition of this prin-

ciple is absolutely essential to a sound financial

policy.

The Surplus account of a business can and should be

analyzed in such a manner as to determine the present

form of these earnings left in the business. That is,

whether or not they are on hand as working capital, or

have already been used in retirement of bonds or addi-

tions to fixed properties, or some other purpose with-

drawing them from working capital. A method of

making this analysis is illustrated in the following sec-

tion. This analysis of Surplus account should be car-

ried in all financial statistics of the business prepared
for internal use.

Method of Analyzing Surplus

The following tables show a method of analyzing the

Surplus account of a business, and determining the

elements of free surplus. The illustration is based upon
the published reports of a well-known and representa-

tive maniifacturing business.

Presented first on the financial rei>orts as published,

consisting of a comparative balance sheet covering the

years 1913, 1920, 1921, and a statement of the earnings,

dividends, and surplus for the years 1914 to 1921 in-

clusive. Following these reports is an analysis showing
the new funds from profits, unexpended reserves,

earnings tised in reduction of good-will or written off

and also funds secured by long-term borrowing. The
disposition of these new funds and the effect upon
surplus is also shown. The fiscal vear ends Octo-

ber .31.
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cifieally financed, appropriate a like amount of

surplus, setting the sum up as appropriated or

invested surplus. Usually annual appropriations

will be found sufficient.

3. If additional ])ermanent financing is done, such as

long-term bonds or stock issues, and funds are

thus made available for general use, the working

capital may be considered as being replenished.

Or stated otherwise, the permanent investments

of the past are now permanently financed, and
consequentl}' their amount is released from the

appropriated surplus accounts and is again avail-

able as free surplus.

While this may appear a pretentious program, it

may be carried out readily. And do not the experi-

ences of companies, both past and present, warrant a

more thorough consideration—a more searching analy-

sis of their financial position and policies—tlian is at

present customary ?

Expenditures Calling for Appropriations of Surplus

The purposes for which ai)propriations should he

made from surplus under the foregoing plan include

all expenditures of importance made out of uwrking
capital funds. These ajipropriations may be summar-
ized as follows

:

1. Expenditures made in retirement of bonds or other

long-term debt, customarily covered by sinking

fund reserves, which reserves are appropriated

surplus.

2. Expenditures made in retirement of outstanding

capital stock.

3. Expenditures for additions and betterments to fixed

property investments.

4. Expenditures representing permanent investments

in other companies, or .securities, or long-term

advances to other companies.

5. Expenditures covering investments in intangible

fixed assets, such as patents, franchises, copyrights,

trade-marks, good-will.

6. Expenditures represented by deferred charges, such
as organization expenses, development, advertis-

ing, etc., where such expenditures are capitalized

or carried forward to be spread over a period of

years.

It is not intended by this to say that all capital ex-

))enditures are to l)e covered by appropriations from
suri)lus. Obviously that would be impossible. But
certainly any expenditure out of ivorking capital funds.
i. e., not otherwise financed, must be provided for out
of earnings, or an im])ainiient of working capital must
inevitably result.

Beyond this there are the increasing working capital

requirements of a growing company. It would not be

inappropriate to set aside surplus to make it sure that

the necessary funds for its oj)erations are retained in

the business.

Recognition of these prineii)les is apparent in the
reports of a few companies which carry a Surplus
account and an undivided Profit account. This method

may meet the requirements of conservative business

policies. However, a more complete analysis of the

disposition of earning.s, and the form in which those

retained in the business are carried, is well worth the

little trouble encountered in making it.

Stating Surplus Accounts in the Balance Sheet

The suggestion that the published balance sheet of a

company should show clearly defined the free surplus

as distinguished from invested or capital surplus, prob-

ablj- would not meet with great enthusiasm. Such an

analysis, however, may be made from any well-prepared

series of reports. Further, there might be advantages

in the analyzed statement, particularly in the case of

those companies which have been developed largely out

of earnings and which have been able to build up and
carry large surplus accounts.

In any event, there should be no objection to show-

ing in the books and private reports of a company the

complete analysis of its Surplus account, even though
all surplus is grouped for purposes of annual or pub-

lished reports.

In present practice there is little uniformity in

methods of stating surplus accounts in the balance

.sheets of industrial companies, and too little recog-

nition of the principles which .should be ob.served. A
review of the reports of representative industrial cor-

porations as published from time to time will show
the wide variety of methods used. In some of these

reports, surplus reserves which are appropriated sur-

plus are treated as a part of the net worth, and in other

cases are combined with other reserves, which would
probably include liability reserves. Bond sinking fund
reserves are often combined with reserves for federal

taxes or with other liability reserves. Sometimes capi-

tal surplus or surplus realized from other than earn-

ings is stated separately ; in other eases it is combined
with the general or Earned Surplus account. As a

!

general rule few companies make appropriations of

surplus to cover earnings expended for permanent
investments. ^

Considerations Affecting Surplus on Balance Sheet

To the layman, or average reader of financial state-'

ments, any amount stated in surplus is generally re-

garded as earnings withheld in the business from which

dividends might be paid. Because of this condition it

is to be regretted that there is not better recognition of

principles in stating surplus accounts in balance sheets.

First consideration should be given to the true and

proper statement of the net worth of the business,

which is the stockholders' equity in it. Thereafter con-

sideration should be given to the proper statement of

surplus and whether it represents free surplus retained

in the working cajiital of the business, earned surplus

permanently invested in the business, or capital or

unearned surplus. A statement so arranged gives a

complete and intelligible presentation of conditions in-

stead of the ]iartial and misleading presentment of the

usual financial .statement. It is obviously preferable.

(To he continued in the June issue.)

h



Shop Transportation Economics
Westinixhouse Methods and Results

By STEWART M. LOWRY
Works Manager's Department, Westinghouse Electric and Manufacturing Company

IX
the average large plant devoted to the manu-

facture of diversified products, which involve a

variety of materials and operations, it is a safe

estimate that from the time the material enters the

shop from the storeroom until it goes out in the form

of completed apparatus it is actually in process only

from 20 to 25 per cent of the time. The other 75 to 80

per cent of the time may be distributed in various ways,

but a considerable amount of it must be charged to the

Solid Line ( ) indicates direct line control
BrokenLine (——— ) indicates staff or advisory control

Fio. 1 Organization Chart of Transportation Activities

handling and transportation of material between oper-

ations and departments. The ratio of this time to

strictly productive time varies with, and is influenced

by, such things as the uniformity, complexity, activity,

size, and accuracy of workmanship of the products.

In any event, the average figure is suflSciently high to

justify the management of most large plants in sup-

porting an activity devoted to the study and super-

vision of internal transportation.

In the East Pittsburgh or main works of the Westing-

house Electric and Manufacturing Company, internal

transportation comes under the supervision, either

directly or indirectly, of the superintendent of main-

tenance, as may be seen Index Number

in the organization chart 658.281 Shop

shown in Fig. 1. The transportation

line responsibility is car-

ried down, either directly, or through the general fore-

man, to the foreman in immediate charge of the various

phases of the work. A staff specialist, reporting to the

superintendent, handles investigations and makes rec-

ommendations concerning operating methods and

equipment. In general, the work falls into four divi-

sions: broad-gage railroad; narrow-gage or industrial

railway; electric battery industrial trucks; and auto-

mobile road trucks.

Personnel

The broad gage ear movements and yard acti%'ities

are carried on by a force of about 25 or 30 men in-

cluding train crews, yardmen, and clerical help, under

the immediate supervision of a yardmaster and as-

sistant yardmaster.

The industrial railway and electric batterv- indus-

trial trucks are combined under the supervision of a

foreman and an assistant foreman. This organization

includes a force of repairmen, responsible for the elec-

trical and mechanical condition of equipment, clerk,

route-men, locomotive and battery truck-drivers,

switchmen, yardmen, material handlers and helpers,

making a total of about 150 men.

Automobile road trucks are under the supervision of

a foreman who has a force of about 12 men including

drivers, helpers, and repairmen.

Equipment

ilore than 100 standard gage railroad cars and 7

.steam locomotives are owned and operated by the com-

pany. Of the cars, about 80 are used exclusively for

yard and interworks service and the remainder are for

general road service, carrying Westinghouse products

to all parts of the country. The locomotives are used

exclusively in and about the East Pitt.sburgh works.

The narrow-gage railway, commonly referred to as

the "industrial railway," .serves practically all de-

partments or manufacturing activities on the ground

floor, as well as quite a number on upper floors, by

means of elevators. The total length of industrial rail-

way trackage is over 814 miles. The gage being only

21 in., the cars and locomotives are necessarily small

and easily handled, making it possible to reach parts

of the shop inaccessible with larger equipment.

More than fiOO ears are required to give adequate

533
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.service. These cars are of two sizes: 6 ft. and 10 ft.

long. Tlie.y have capacities of 3 tons and 5 tons

respectively.

Car wheels are flanged on the outside, thus giving

maximum stability to the car. Curves are designed on

a very short uniform radius of 12 ft., which minimizes

the amount of space necessary for aisles.

The locomotives are of the storage battery type and
are of the company's own design and construction.

They are capable of hauling a train of from 7 to 12

loaded cars. There are a total of 11 such locomotives

of which 10 are a.ssigned to regular duties while one

is kept in reserve as a spare.

A number of special battery cars similar to the one

shown in Fig. 3 have been built to operate on broad-

gage tracks. They are used on short hauls or in a

particular dej)artment where work is handled that is

too heavy for the industrial railway but does not justify

the u.se of a standard railroad car.

Administration and Operating Methods

As is true for many other up-to-date concerns.

Westinghouse has found the industrial auto-truck to

be one of the most satisfactory carriers in its internal

transportation system. It presents a combination of

advantages which will be found in no other type of

transportation equipment. Capacit.y for heavy loads;

ability to reach otherwise inaccessible places because
of flexibility in handling and short turning radius; the

elevating platform feature which makes it adaptable
to the use of skids and trays; long life, speed, rugged-
ness and general serviceability—all these thing.s unite

to make the industrial auto-truck probably the most
efificient shop carrier, when used on work for which it

is adapted. A fleet of 73 trucks—some of which are

shown in Figs. 2 and 4—of various makes are kept
busy at Ea.st Pittsburgh. Of this number about half

are of the elevating platform type with which skids

may be used.

For general road service to and from other places
in the city or between the main |)laiit and other out-

lying subsidiary .shops. 8 automobile trucks are em-
ployed. There are both gasoline and electric batterv

Pui. .\ Fleet of I-n'dustri.\i. At to Tkui'ks

trucks of various makes and ranging in capacity from
1 ton to 5 tons used in this sort of work.

Requests for empty cars or instructions to pull cars

on the broad gage are directed to the yardmaster who
is resjionsible for their execution.

IndiLstrial railway cars are delivered to any depart-

ment upon request. Normally, however, the demands
of each dejiartment are anticipated by the transporta-

tion department so that the actual request is seldom

necessary except to take care of unusual activity such

as overtime work or other special ca.ses.

Cars are numbered serially so that a cheek of

car movements may be maintained with a view to keep-

ing idle time of cars at a minimum.
Definite routes, each covering a specific territory,

iiave been established and a locomotive assigned to

each. Loaded cars are classified according to destina-

tion and made up into trains in what is known as the

Classification 8hed which houses a number of parallel

spur tracks each of which is reserved for the accumu-
lation of cars consigned to its particular territory.

Four locomotives are used to do this classification work,
all yard shifting, disposition of carloads of scrap, and
all other miscellaneous deliveries not under the juris-

diction of one of the regular routes. Fig. 5 illustrates a

I

Fig. 3 Rro.ad G.\(!e Battery Truck Used for Short IIaui.s and Heavy Service

il
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Fi.^. I NIHSIKIAI. Tt;l iK

typical train (if industrial ears headed i)y its loeonio-

tive.

The Classifieation Shed is in reality a terminal (tr

elearin<r house for all routes. The proeedure is for

a loeoniotive to take its train of loaded cars, droppinfr
each off at its proper delivery point, as indicated on
a red transfer taj;. illustrated in Fiir. (i. which is at-

tached to the ear l)v the ilepartnient loadinjr the mate-
rial. The locomotive also picks up all empty cars

unloaded since the last trip, and all cars loaded by any
department on its route which are consi-rned to a depart-

ment on some other route. These, with the surplus

empties, are hauled back to the cla.ssificatinn shed and
distributed to the proper tracks as designated by trans-

fer tajrs. The locomotive is then ready to .start out

"Vi-r its route ajrain takinjr the train which has been
made up for it tluring: its absence. In this way each
locomotive is able to cover its route from six to eight

times each day.

It has been previously stated liiat the industrial

liattery trucks are under the same supervision as the

industrial railway. This is true in regard to opera-
tion, maintenance, and upkeep of trucks. The actual

ilirection of truck movements, however, in the majority
of ca.ses. is a responsibility of the sui)ervi.sory forces

in the respective departments to which the trucks are
assigned. In such ca.ses the individual departments
use the trucks as is most advantageous to their own
pur])oses. For instance, the storeroom department has

a fleet of 13 trucks, which they use to make deliveries

to all parts of the works. Likewise, the shipping de-

partment uses S trucks in collecting from all parts of
the shn]i eomi)lete(l aj)paratus ready for shipment. A
grouji of .") trucks is reserved by the transportation de-

partment for miscellaneous general utility service and
special jobs and used according to the discretion of

the foreman in charge in coini)lying with telephone
rerpiests. AH maintenance, uiikeej). and repair work
on storage battery trucks, and industrial railway loco-

motives and car.s, as well as battery charging, is cen-

tralized under the supervision of the foreman of this

(le)iartment.

Automobile road trucks are used wherever needed.
Work is assigned and scheduled by the foreman in

charge. One truck operates on schedule over a definite

route, handling material between the main works and
three of the company's outlying shops in the vicinity.

Auto-Truck Versus Hand-Truck

A number of things should be considered before in-

vesting in an auto-truck to replace hand-trtieks.

On many jobs the advantages of the auto-truck are
obvious. On other work the advantages are not so

ajiparent. and conditions are frequently found where
the auto-truck would be less satisfactory than the hand-
truck. Where the volume of work handled is suffi-

cient to kee|) the auto-truck employed for a large per-

centage of the time, at or near its capacity, on com-

FlG. O IXOrSTRIAL RaILW.AV LOCCMOTIVE WITH Tr.MX
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paratively long hauls, and loaded in both directions, we
are approaching the ideal and ultimate in tran.sporta-

tion efficiency and eeonomj-. However, on short hauls,

with small loads, as is often true with local transporta-

tion within a department, the hand-truck is frequently

more satisfactory' than the auto-truck. It is better some-
times to use hand-trucks for hauling fragile and expen-
sive material or apparatus,

truck excels a hand-truck

in speed and ability to

carry large loads with a

minimum of labor, is not

alone sufficient to justify

its purchase. Each request

for an auto-truck is judged
on its own merits. The
conditions under which it

is proposed to operate and
the difference in cost of the

existing and suggested

methods are thoroughly

analyzed, and action is in-

fluenced bv the results.

The fact that an auto-

O

TRANSFER
TO

IC' 10

FROM

JC-j^/

Fig. G Intern.1L Tr.\nspok-
TATION Tr.\NSFER TaG

Method of Report

In order to illustrate the

method of determining and
comparing costs, an ab-

stract from a report on
such an analysis is given

in the following jiara-

graphs. By means of such an analysis the manage-
ment is assured, before spending any money, that there

is a real need for the new equipment and that its pur-
chase and use will permit added economies in the
handling of material in the plant. It will be observed
that the various foremen estimate the time now being
used for hand-trucking and also the time motor equip-
ment would require for the same work. Figures based
on time study would pei-mit closer estimates of savings.

The various foremen having the bulk of the trucking in

the department were interviewed with a view to determine
what work that is now being done by hand-truckers could
1)6 done by an auto-trui-k, if available, and approximately
liow much time would he required for the auto-truck to do it.

The details follow

:
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A comparative analysis of the annual operatin*^ costs

for two gasoline trucks of 1-ton and 2-ton capacity,

respectively, detailing the factors which influence these

costs, is given in Table 1.

TABLE 1. ANNUAL OPERATING COSTS FOR ROAD TRUCKS

Depreciation
The life of each truck is estimated at 5 years. Thus, we get
an annual depreciation charge of 20 per cent based on initial

cost of

$800 for 1-ton truck
$3500 for 2-ton truck

Interest on Inrestmrnt
The original investment being reduced 20 per cent annually
by depreciation charge, the average investment over the
5-year period becomes one-half the original figure. A uni-
form annual charge of 3 per cent on the original cost is used
rather than 6 per cent being taken on the remainder after
each successive reduction in investment 24

I -Ton-
Truck

tl60

Insurance
The figures given are East Pittsburgh rates for coverage
under regular blanket policy. Rates vary with stale and
city-ione location

Rent (Garage')

Estimateid at $10 per month

License
Pennsylvania State Highwav Department Registration Fees
for 1924

Wages
This provides for one man-the driver. . .

f!asoline Consumption
These figures are based on 1923 records as follows:

1-ton—1601 gal. at 21 cents
2-ton—2901 gal. at 21 cents

Oil Consumption (1923 Figures^
1-ton— 68 gal. at 45 cents
2-ton—139 gal. at 45 cents .'

Washing
Cars are washed on an average of twice a week.
The 2-ton truck requires slightly more time for washing than
the 1-ton ...

Tires {}-ton Truck')

The 1-ton truck uses pneumatic tire? in ifAnt wiiu-h will

average 6600 miles service. Basetl on 1923 mileage new tires

are required every 6 months, making 4 a year at $17 each. .

Solid tires ate used on the rear wheels. They will give about
20,000 miles service, which means 2 new tires every IS
months. Thev cost $30 each

(^-ton Truck)
Solid tires are used on all four wheels. Front tires arc $34
each and require replacement even,* 18 months
.\ special make of rear tires at $100 each is estimated to last

two years

29.6a

120

1S.75

1372.80

355.11

2-ToN
Truck

30.60

H'Uning Brakes
Once a month at $2.50 for the 1-ton truck
Once every 6 months at $1.00 for the 2-ton truck

\f iseellaneous Vpkeep and Repairs
1-ton truck $10 a month
2-ton truck $20 a month

Total annual cost

30

$2488.5.1

$700

105

35.8*>

120

70

1372.S0

609.21

62.55

45.34

100

240

$3612.30

The total annual cost divided by total annual mileage,

socnrod from 192'3 records, gives operating costs per

mile as in Table 2.
*

TARLE 2. SHOWS OPERATING COSTS PER MILE

TRrrK
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observed was only slightly over three loaded cars each,

or their equivalent. This is not as high as it should

be. Time efficiency, however, is more favorable, .show-

ing the following distribution of time :

Per Cent

Running time 56

Loading time 3"^

Delavs 11

100

Electrical Tests

The casual observer, seeing two or more auto-trucks

of different makes or design carrying duplicate loads

over the same route and at the same speed, would nat-

urally conclude that they were of equal efficiency. This

is not necessarily true, for one truck may be drawing

considerably more current from the battery than any
of the others. Such a condition more quickly dischai-ges

the battery, thus shortening the period during which

the truck can give continuous service as well as the

overall life of the battery. The first result is generally

not a serious condition, for trucks are equipped with

batteries of sufficient capacity to give continuous serv-

ice for a whole day and which can be fully recharged

before the next morning. Some inconvenience results

when it is desired to do overtime or night work with

the trucks. Frequency of battery replacement ob-

viously has a very direct bearing on operating costs.

Therefore, the truck which consumes the least elec-

trical energy to accomplish a given amount of work
is the more economical to operate.

In order to compare trucks of different make and

design, tests are conducted under the direction of the

engineering department. For this purpose an oscillo-

graph is used. This is a very sensitive and complicated

instrument which makes a photographic record of cur-

rent and voltage behavior by photographing the re-

flected oscillations of tiny beams of light controlled by

galvanometers which have been connected into the main

line from liattery to motor. Tests are run under dif-

ferent conditions of load both from running and stand-

ing starts.

Table 3 shows a comparison of the results of some

tests made recently. Figures are given for only two

of the trucks which were tested.

T.\BLE .3. COMP.A.RISON' OF RESULTS OF SO.ME ELECTRICAL
TESTS OF TRUCKS

Load

Maximum speed in miles per hour.

Power consumed in ampere-hr,
during a 200 ft . run from a stand-
ing start

Power consumed in ampere-hr.
during a 200 ft. run from a Tun-
ing start

600 Lb.



Conveyors Require Good Management
Mechanical Handling in Cotton Mill Improved Production, Increased Wages,

Lowered Costs, and Lessened Labor Troubles

By ROBERT T. KENT
Mechanicul Kngineer

IX
tilt' April issue ' the i-onveyor system of the Jack-

sDii .Mills, at Nashua. New llaiiipshire, was tle-

seribed. The conveyor handles the materials of

production from the raw cotton to the finished cloth.

Kegrarded simply as a nuichine, it is a marvelous piece

of work. As an example of ensrincoritifr it is an out-

standinfT achievement—one that is dcstineil to eifect a

revolution in the textile industry. This conveyor has

done more than move material from operation to oper-

ation with fewer men and lower e.x|)ense than ever

before. That is the purpose of its desi<rn. But as a

by-product, wholly unlookcd for, has come a result

that dwarfs and makes insij»nificant this purpose. This

by-product is the substitution of science for tradition

and rulc-of-thumb in the textile inilustry.

The bijr achievement of the conveyor is that, by
its inherent characteristics, it has reached into the

very proces.ses of the mill and compelled the devel-

opment of every phase of the science of manajrement
to a high deforce. To the credit of the conveyor may
be set these positive accomplishments:

1. A ehanjre in methods, far in advance of previous

])ractice.

2. A new way of handlintr labor.

•'?. Jlore and better quality jrootis from the same equip-

ment.

4. A lower o|)erating cost.

5. Better trained, better paid, and better satisfied labor.

Of these, the last is perhaps the most important of

all.

As a general corollary to these results, it may be

stated that the conveyor system will put the jilant

employing it in an impregnable position. The follow-

ing is an incontrovertible fact, too often proved to

need any defence: When an organization develops the

science of management as ai)plied to tiie itidustry of

which it is a part, that organization stands head and
shoulders above its competitors. The latter cannot
approach it in quality of product, compen.sation to em-
ployees, cost of operation, freedom frnm latior trouble,

and profits to owners.

The Principles of Good Management

What are the principles of manaijcment ? How do
they apply to the textile industry? How did the con-

veyor system operate to apply themf These are per-

tinent (piestions that we Index Number

will examine at some "^-^^l =677 Mechanical handling.
Textile mills

length. 658.9:677 Textile mill

No higher authority management

than Taylor - can be quoted for a .statement of the prin-

ciples of management. He suras them up as follows:

1. The development of a ti'ue science.

2. Scientific selection of tlie workmen.
3. Scientific education and development of the

workmen.
4. Intimate friendly co-operation between the man-

agement and the men.

Science is defined as s.ystematized knowledge of any
one department of mind or matter; acknowledged truth

or laws, especially as demonstrated bj' induction, ex-

periment, or observation. In management, it may be
summarized as systematized knowledge of the best way
of doing work, not only for the industry as a whole,
but for each individual operation in the industry. This
knowledge is obtained largely by experiment and obser-

vation. It involves the problems of manipulating the
materials used, and also the establishment of condi-
tions surrounding their use. including the machinery
required that will insure the delivery of the largest

amount of prrfect product in a given time. It involves,

also, the problem of having on hand at the place and
at the time they are needed, all the materials, tools,

and equipment nece.s.sary to attain the standard set.

The Development of the Science

Wherein did the conveyor serve as an instrument
for the acquiring of this systematized knowledge? In
general, by delivering, to the successive operations of
the mill, material in such quantities and at such
definite intervals that the eipiipment and the operators
of the equipment bad to l)e so organized as to dispose
of it as rapidly as it was delivered. Under the usual
system of textile mill operation, the slowest machine
sets the pace for the mill. The .slowest machine is

brought into steji with the conveyor, which is the pace-
maker for all.

How is this slowest machine, or any other machine,
brought into step with the conveyor? First, by obser-
vation, to determine all the causes of delay on the
machine which te?id to decrea.se its output. Second,
by observation to determine defects in material, defects

'See M.\x.\oEMENT .\ND Administration, .\|iril l<ti;4, p. 411.

= "Thc Priiieiplpii of .«?cieiitifie >fanaRenienf, " bv Frederick
\V. Tavlor. j). UU.
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in the machine itself, or conditions outside of these two

which prevent the machine being operated at a speed

higher than the accepted speed in the industry. Third,

by experiment to discover the best methods of correct-

ing the conditions so determined. Fourth, by training

the worlvers to operate the machines to the best advan-

tage after all the causes of delay and low speed have

been corrected or removed.

Scientific Analysis of the Spinning-Room

The spinning-room of the Jackson Mills is a good

example of the working out of the foregoing pro-

cedure. It will be recalled that the conveyor trans-

formed the movement of material throughout the mill

from a series of individual movements to a continuous

process. A continuous flow of materials entails other

problems than simple movement. Material must be

moved from the delivery points practically imme-

diately upon its arrival. Otherwise, congestion at one

point may back up along the whole system and even-

tually bring the entire plant to a standstill. Storage

stations at strategic points will overcome temporary de-

lays, but the space that can be allotted to these is lim-

ited. The supply stations in both the spinning-room

and the weave-room of the Jackson Mills are typical

of such storage points. Obviously, however, these can-

not be made large enough to take the entire output

of the roving machines for several hours at a time. The
only other solution is so to organize the work that

the material will be put in process as rapidly as it is

delivered at the terminal points.

The usual conditions of operation call for the spin-

ning-frame operator doffing her own machine. The
operators of adjacent machines assist as opportunity

offers. This scheme has several defects. The operators

are not trained to be highly expert at doffing. Hence
the time required for doffing may vary widely. The
number of girls that doff a machine is not necessarily

the same each time. Therefore, no standard of per-

formance can be set. More serious than these, however,

may be the loss of production from other machines than

the one being doffed. The operator of one spinning

frame assisting the operator of another may fail to

notice immediately the breakage of a strand which
shuts down her own frame. An appreciable interval

may elapse before the stoppage is observed and the

breakage repaired. Thus two or three frames may be

shut down at one time. Under such conditions, more-

over, there can be no attempt made to control produc-

tion by scheduling the frames so that adjacent ones

will require doffing at different periods. It is easily

possible for a num])er of machines adjacent to one an-

other to run out at the same time. The operators then

cannot assist each other, and the tiiiic for doffing is

unduly extended.

It is apparent that the application of a few of the

cardinal principles of good managomnnt will effect con-

siderable change in the foregoing conditions. These

principles are

:

1. Scheduling of production.

2. Division and specialization of labor.

3. Laying down of definite tasks.

In the application of the first principle, a definite

schedule was arranged so that the various spinning

frames ran out of work and required doffing in regular

order. The schedule provided that no two frames in

the same group would be down at the same time. This

accomplished, the application of the second principle

became easy.

The division of labor indicated in the spinning-room

fell into three groups.

(a) Attendance on the frames.

(6) Doffing and reloading the frames,

(c) Movement of the filled and used bobbins from
and to the conveyor.

An operator who has no doffing to do, either on her

own or any other frame, can give her entire attention

to the opei-ation of that frame. Breakage of strands

can be repaired almost instantly, and the idle time

of the frame from that cause practically eliminated.

The principal cause of loss of production is thus auto-

matically reduced to a very low figure. A special doff-

ing crew is thus indicated as necessary to make possible

the individual attention of the spinner to her work.

The doffing crew consists of three girls, trained so

that they are highly expert. This crew doffs and re-

loads all the frames in a given group. Each girl

handles one-third of the machine. The time required

per machine is in the neighborhood of 1% min., as com-

pared to a former time ranging from 5 to 15 min. The
boxes of roving are brought to each machine, in advance

of its running out, by another worker, and the doffers

are concerned only with the removal of the empty
bobbins and their replacement. They move from
machine to machine in accordance with the schedule,

and begin work instantly when the work runs out. This

schedule is so arranged that there is sufficient rest

period for the doffers to overcome fatigue after they

have completed the round of a group of machines.

Task-Setting

The setting of definite tasks for each worker was

not a simple matter. In part, it depended on the sched-

ule laid down for the spinning-frames, which in turn

depended on some of the factors entering into the

setting of tasks. Each of these considerations modi-

fies the other, and no little adjusting and experi-

menting is necessary before the proper balance is ob-

tained. After all the factors causing machine idleness

have been determined and corrected or minimized, the

task may be set for the spinning-frame operator on

the basis of maximum possible j)roduction phis an

adequate percentage for unavoidable delay. This then

determines the scheduling of the machine, which in turn

fixes the task for the doffers. The task fixed for the

doffers then governs the conditions for task-.setting for

the movement of roving from the conveyor to the spin-

ning-frames.

It is quite evident that task-setting for continuous

production is no simple matter. Determination of the

minimum of unavoidable delays on the spinning-frames

involved time studies to ascertain standards for oper-

ation, and studies of causes of delav inherent in the
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machine anil in the material. Doffing; .standards could

only be set by time studies and bj' experiment to ascer-

tain the length of rest periods and the economical

number of maciiincs in a grouf) to l)e handled by one

(lotMng crew. Elaborate study is nccfssary to determine

the number of men necessary to move material. In this

connection an interesting incident occurred at the Jack-

son Mills, as will be related later, which illustrates the

liroad-gage spirit which must be beliind every move-

ment to increase [)roduction if permanent success is to

be secured.

Investigating Machines and Materials

A word or two regarding the importance of inves-

tigating machines and material, as well as labor, in the

setting of standards of performance may not be out

of place. The spinning-frame, as a machine, has ap-

parently reached a high degree of perfection. No
radical change has been made in it for years and ap-

parently mechanical troubles seldom cause a shut-down.

Nevertheless, in the average mill it may have a fairly

high proportion of idle time, due to the breakage of

strands. The scientific method of investigation, such

as was applied in the case at hand, seeks out the under-

lying causes of delays and removes them. Breakage
of strands may be due to defects in the material, in-

herent in it, or due to defects introduced in previous

processes. In either case the investigation may have
to be carried back through the roving machines, the

cards, the openers, and perhaps into the bales of raw-

cotton. Correction of defects thus revealetl at any place

along the line may finally show up in a higlier produc-
tion from the spinning frames.

Then, too, external atmospheric conditions must be
considered. The humidity of the air exercises an im-

portant effect on breakage. While humidifiers are no
new thing in cotton mills, nevertheless many careful

experiments were necessary before exactly the correct

conditions for each grade of cotton were discovered.

From the mechanical end, certain possibilities may
be pointed out. The siiinning-frame operates at such
high speed that it is impossible for the eye to follow

it and to determine exactly what does happen in its

operation. It has been commonly assumed that break-

age is due to the material, anil tliat the machine is so

meehanieally perfect as to preclude it as a cause. This
is only an a.s.sumption, and no one actually knew. As a

matter of fact, there has been developed in the woolen
industry in England during the past year a machine •

which permits an investigator to see wluit is taking place

at every instant in the spinning-frame. The first use
of this machine showed that in.stead of the bobbins of

roving and spun yarn being in synelironism as it has
always been supposed that they are. they were con-
tinuou.sly varying in .speed in relation to each other.

The yarn being spun, instead of berng under constant
tension, would alternately be loose and whip, or stretch.

Either is sufficient to cause breakage. It is entirely

probable that the use of this device in connection
with cotton spinning would reveal many things that
should be changed that are now taken for eranted as

'' Described in Enginerring, September ."^n, IOCS.

correct. The point that is made here is that in a truly

.scientific study of any problem exact knowledge of

facts mu.st be obtained before any conclusions of value

can be drawn.

Tasks in a Continuous Process

With this digression we may now resume the study
of tiie Jackson ilills. It has been shown that in order

to dispo.se of material as fast as the conveyor delivered

it, it was necessary to af(i)ly the first principle of man-
agement, i. e., to develop the science underlying the

work. In developing this science it was necessary to

apply several other subordinate principles. The final

result was the setting up of stanilards of performance
that put the entire process, from start to finish, in

t)alance, with a greatly increased output and lower costs.

Emphasis should be put on the fact that the applica-

tion of the last of the subordinate principles mentioned
—task-setting—was not task-setting in the ordinary
sense that it is understood in the machine shop or other

discontinuous work. In fact, the author doubts whether
the word "task," or any other word of similar mean-
ing, was ever used at the Jackson Mills.

Nevertheless, in the management sense, tasks were
set, just as certainlj' as they have been set in any
industry. If for task, the words "predetermined quan-
tity of product" be substituted, the analog}' will be

clear. The speed of the conveyor determined the quan-
tity of product that would be made in a given time.

The development of the underlying science fixed the

conditions of material and machines to produce this

predetermined output, and the job of the operators was
to keep their machines running. Having done this, the

"predetermined output" would be achieved and the

"task" automatically accomplished.

It is unnecessary to pursue here the development
of the science in the other departments of the mill.

The same process was followed of observation, inves-

tigation, and experiment, to bring the warping in step
with the spinning, and the weaving in step with both
the warping and spinning. From end to end of the
mill, the conveyor was a potent influence for the search-
ing out of ever}' cause of machine delay and lost out-

put. We may now, with profit, briefly examine the
application of the three fundamental principles of man-
agement that we have not yet considered, and find out
wherein the conveyor caused their application.

Scientific Selection of the Workers

What does scientific si'leetion of the workers involve?
It involves, first, the determination of the qualities

necessary in the worker to perform the ta.sk without
undue fatigue; second, the .selection of workers po.s-

.sessing those qualities. To confine ourselves again to

the spinning-room, what are the qualities required of

spinning-frame operators? First. alertne.s.s, which will

enable them to react quickly to the stoppage of the
machine: second, quickness of eve, to enable them in-

stantly to detect the broken strand causing the stoppage

;

third. deftnes.s, to enable them qtiickly to pick up and
tie the broken ends and restart the machine: fourth,

robustness, to enable them to remain on their feet and
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move around the frame for long periods of time if

necessary.

The qualities needed for the dofting crew girls are

much the same. In fact, spinning-frame attendants are

developed from the doffing crew. In the Jackson Mills,

due to the relatively high speed of production, the need

of these qualities is accentuated. A girl lacking in any

of them would cause her machine to fall behind schedule

and throw production out of balance.

Having determined the qualities, a few simple tests

will show whether or not a girl is fitted for the job

without actually trying her out on the machine. It is

probable that some of the methods of the p.sychological

laboratory could be used to advantage in this connection.

That the Jackson ]\Iills has scientifically selected its

workers is proved by the fact that the machines do

keep to their scheduled performances, and that the

operators are not particidarly fatigued at the end of

the day. Stress should be laid on this last point. If

the work results in excessive fatigue, one of two things

is indicated. Either the job is too big or the worker

is unfitted for it. It cannot be too strongly emphasized

that good management will not set a task that the

worker cannot perform daj- in and day out and thrive

under. And now may be related the incident referred

to above in connection with the setting of a task for

moving the roving from the conveyor to the spinning-

frames.

The Application of Common Sense

Time studj' was used to (li'tfniiiiic the number of

men required to su[)ply the doffing crews in a given

room with roving. The time-study man reported that

one man could do this work. The mill manager decided

to use two. The time-study man protested, and offered

to demonstrate the correctness of his deductions by

doing the work himself for three days. His offer being

accepted, he actually kejit the doffers supplied. At the

conclusion of the test the manager reaffirmed his de-

cision to use two men. He pointed out that although

the time-study man had demonstrated that one man
could do the work, he was so fatigued at the end of the

day that he could not make use of his leisure time.

Furthermore, the result was accomplished by a man
interested in proving his ])()iiif. The insistence on

such a pace for an ordinary wdrkinin would lie nothing

less than cruelty, even were it possible to find men will-

ing to work under such conditions. The expense of the

few extra men required would be more than repaid in

the contentment of the men with their jobs. Also, the

tight schedule required with but one man on the job gave

no leeway for contingencies. A slight delay on his part

might result in the shutting down of one or more ma-
chines. Such delays could easil\- become cumulative
with the result that half the inaehiiie> in the room might
become idle.

The above paragraph illustrates one of the great

dangers of time study. Properly made and wisely ap-

plied time studies are of the utmost value. UiKh^- ;my
other conditions, they may lead to nothing but trouble.

It is not sufficient to divide the number of miinites

required for one job into the number of minutes in

the day, and call the result the set task for the dav.

Every factor involved must be considered, and not the

least important is the ability of the human machine to

withstand long periods of continued exertion without

adequate rest.

Scientific Education and Development of the Worker

The training of the workers follows naturally on the

determination of standards of performance. The con-

veyors set the pace for the machines. The study of

the science of hanilling the nKicliines develops the best

methods of operating them and the type of worker best

fitted to use the.se methods. An.y great deviation from
the methods so found would result in a slowing down
of production. Having found suitable operatives, it

becomes a simple matter to train them to use the

methods found to be the best. This simply means that

the overseers not only instruct the workers but insist

upon their following instructions. Failure to do so

immediately reveals itself in loss of production with

a resulting loss of pay. Such a condition tends to

correct itself. Persistent failure indicates an unwilling-

ness or an inability to learn, or unfitness for the job.

The latter is unlikely, if proper selection of the work-

men has been made in the first instance. The former

usually results in the worker removing himself from the

pay-roll, either under pressure from his associates or

by action of the management. With balanced produc-

tion and high standards of performance such as follow

the installation of a conveyor system, a mill cannot

operate smoothly without training its help.

At the Jackson Mills it was found that some of the

early difficulties with the conveyor were due to the

operators attemjiting to carry on under their accus-

torhed methods, or to improve on those that had been
_.

developed as best. For instance, material would be re-

moved from the conveyor direct instead of from a

supply station. In a single instance this might do no

harm, but as a common practice it would upset the

whole room. Only after rigid insistence on the estab- ,.

lished routine did the conveyor function as it was in-

tended that it should.

Co-operation Between Management and Workers

Co-operation results almost automatically when the

first three ])rinciples of management luive been applied.

The duties of both management and workers become

clearly defined, and each realizes that the greatest earn-

ings both for labor and capital are i)o.ssible only when
each does his part. In the case at hand the conveyor

threw into shar|) relief the things that management
had to do to obtain ])roduction. These lay in the fields

of machines and methods, and however obvious they

might be, they were beyond the control of the workers.

When management had done its part, the things the

wdi'kers had to do were in equally shar]) relief, and to

increase their earnings they, too, had to co-operate.

The ultimate result has been an esjirit de corps that

may well be envied, a low cost of ju-oduction, a satis-

fied, well-paid l)ody of workers, and a production per

worker that is astounding.

In attaining co-operation, tin- burden, as a rule, is

on the inanagemeTit. Tniu)vati(iiis in methods of work

I

I
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are usually resisted by the workers. It has been found

in many instances that the resistance is not to the new

niftliods in themselves, but to tlie ehaiifre in habits tliat

the new nietlioils re(iuire. ( )nee tiie change is effeetetl

it is quite as diftieult to persuade tlie worl<ers to resume

their former habits as it was originally to have them

abandon tlu-m. In fact, the resistance may be even

trreater in the .second case. The right way is usually

the easiest way in the long run. When nianageiiifnl

has, by investigation and study, found the right way
of doing a job, the worker di.seovers that he has been

freed of many petty annoyances and useh'ss motions

due to defective or insufficient eipiipmeiU and mate-

rial, and that he is following an established routine

which is always less fatiguing than a job that does

not run smoothly. Naturally he will resist any change

which will sidistitiite a miu-e tiresonu' ])erformanee.

It is obvious that it is managenu'ut's function to demon-

strate to the worker that the new methods are easier

than the old. This part of the problem is just as im-

portant as developing the new methods. In fact, the joli

is but half done if the methods are developed, and
then not "sold" to the worker. This may be accom-

plished both by instruction, and by a judicious increase

in the earnings of the worker, as a residt of his co-

operation to secure better production. This latter phase

of the question is discussed more fully below.

The Economic Phase

A hard-headed engineer has said that the prime
object of a corporation is to make dividends for its

stockholders. Hence, the economic side of the question

must not be obscured by admiration of the achievement

of such a mechanical device as a conveyor in securing a

well-trained, contented working force and in develop-

ing, almost unconsciously, the principles of manage-
ment. Desirable as these are. the conveyor had to pay
for itself if it were to be considered successful from
the economic standpoint. Let us see.

Just how many men ensraged in the moving of mate-

rial were displaced by the conveyor is hard to say.

Estimates by various officials range from 19 to 27.

These men earned about $1000 per year each. The
conveyor as it stands could ])robably be dujilicated for

$75,000. At the Inwi-st estimate the savings due to an

investment of .$75,000 then is $19,000 per year. Against

this saving, however, certain charges must be made as

follows

:

Intere.st at 6 per cent on .$75,000 $4r,0(\

Depreciation at 5 per rent 37.50

Maintenance at 2 per cent 1500
Labor for maintenance ( 1 man) 1500
Power (gravity does most of the work) 500

Total annual cost $11,750

The net saving, then, is $7250 per year, or 9% per

cent on the investment. If the higher figure of men
displaced is taken, the saving is $lt;.'J.")0 jxt year, or

nearly 22 per cent on the investment.

These figures are impressive. They prove beyond

question that the conveyor is worth while, even if it

did nothing more than move material. But. as we have

seen, it did far more than this. The savings resulting

from increased i)roduction jjcr worker doubtless make
the other figures insignificant, but they are far more
difficult to ascertain.

Savings Are Proved by Actual Operating Figures

A single instance will suffice. Prior to the installa-

tion of the conveyor, one weaver ran 16 looms. The
specialization of labor resulting from the conveyor re-

lieved the weaver of some of his former duties and he
can now give undivided attention to the looms. He
is now able to operate easily 32 looms. While the piece

rate per yard of cloth made is lower than before, his

earnings are greater due to the increa.sed production.
This increased j)roduction is due both to the larger

number of looms and to the studies that reduced their

idle time.

Nor is it unfair to the weaver that his piece rate per
yard should now be lower. A portion of the money
so saved has been expended in the investigation and
correction of conditions beyond his control and which
formerly decrea.sed his earnings. Another portion is

expended in paying the wages of the workers who have
taken over some of his former duties, and without whose
co-operation he would be unable to run as manj- ma-
chines as he now does. To accomplish this increased

production with the resulting increased wages for the

workers required a heavy initial expenditure for the

conveyor and for the investigations and neces.sary

changes in equipment. Such expenditures could not

have been made were labor to reap the entire gain
from increased production. Had they not been made
the workers would have remaineil at their former low
scale of wages, and would have continued to work under
conditions far less agreeable than they now have. That
the workers themselves do not regard the lower rates

as unfair is indicated by their willingness to undertake
the oj)eration of an even greater number of looms
at a still lower rate per yard of cloth. These state-

ments are intended to forestall the arguments of pro-

fessional uplifters that labor alone is entitled to the

whole gain accruing from increased ])roduetion.

The remarkable thing about these savings is that

they are the direct result of a mechanical device, con-

ceived by an engineer to accomplish a definite object,

which was quite dilTi'rent from the final residt ob-

tained. Looking backward from the finished achieve-

ment, it is easy to recognize the fact that the conveyor
would reach into every tlepartment of the mill and
compel the adoption of the fuiulamental principles

of good management througlunit. It was not so easy

to foresee the radical changes that would follow the

adoption of mechanical ecpiipment in place of the time-

honored methods of nuiving material in the textile in-

dustry. Now that the soundness of the principles

involved has been demonstrated it is inconceivable that

the textile industry should continue to ignore the possi-

bilities that the apiilication of mechanical engineering

holds for it. The writer's contention that good man-
agement must be [ireceded by good engineering seems
to have t)een siibst.iut i.ited in the textile iudii'^trv.
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Conveyor Weighing in Industry

INDl'STRIAL plants of all kinds are realizing more

and more the importance of keeping an accurate

check on their raw as well as finished material. Since

it is practically impossible to handle by hand the ex-

tremely large quantities of material which ar^, neces-

sary in the modernized plant, conveyors are extensively

used, and this, of course, eliminates the old method of

hand weighing. The question then arises—How can the

weight of the material be determined without seriously

interrupting the progress of operations?

Fig. 1 Conveyor Weighing Sc.\le With Dustproof
Casing Removed

It is a comparatively simple matter to measure the

volume of a gas or liquid passing through a pipe. But

measuring the weight of bulk material in motion on

a conveyor involves entirely different principles; yet

by an ingenious system of suspension and gearing, even

this has been accomplished. A portion of the conveyor

is suspended on a floating platform hung from a load

lever sy.stem similar to a platform scale. The load on

this suspended portion is counterbalanced by a steel

float in a mercury bath su.spended from the long end

of the weighing beam. This float allows the beam to

move from its zero position (the position wlien no mate-

rial is on the conveyor) in exact proportion to the

weight of material on the suspended portion of the con-

veyor at any given moment. At the same time, by

gearing from the conveyor itself, a mechanical in-

tegrator transmits this beam motion to the actual weight

indicator, in proportion to the speed of travel.

Not only in loading in and out, but in many manu-
facturing operations this method of weighing eliminates

a man at the scale and results in better organization of

production processes.

At hundreds of plants, this method is used for billintr

out material. The Michigan Limestone and Chemical
Company, for instance, sell all their stone over con-

Index Number

658.281 Conveyors

389 Weighing

veyors. This plant ships

between five and six

million tons of .stone

in about nine months.

Here the stone comes from the crushers, is delivered to

a system of conveyors, which carry it to bins or out-

side storage ; other conveyors are then used to move the

stone to the boats or barges and on each loading con-

veyor the weight of the stone is mechanically recorded.

In a prominent New England paper mill, not only

is the coal weighed as it is received, but during the

lirocess of paper manufacture wood chips and sulphite

laps are weighed as they are conveyed. Prior to the

installation of this method the chips were recorded on a

cordage basis, regardless of moisture content and grade

of pulp wood, while the laps were weighed by hand
with a consequent employment of several weighmen.
Cement mills keep records of material such as hot

cement clinker as it comes from the kilns, also stone

and shale from cars or storage, and finished cement, by
using conveyor scales. These machines have also been

adapted to proportioning shale and cement rock.

In many cases cable cars are weighed while in tran-

sit over a track scale, thus obtaining the weight of the

material without stopping the cars.

A generation ago, the hand-operated scale could

easily keep pace with the man and his wheelbarrow.

Today industry cannot wait on such slow methods;
commodities must move uniformly for greatest effi-

ciency, therefore, extensive use must be made of the

conveyor and its complement, the conveyor scale.

Cuurtcstj uf Merrick Sculc Manufacturing Co.

Fig. 2 Weighing Scale Installation ox Belt-Convetob

f



Controllini>' the Flow of Pa('ka,i>-e Products by

Materials Handling' Ecjuipment
Assured Saviiisjfs in tlie B. T. Bal)l)itt Tlant

By JEROMK MKXDLESOX
President, Ji. T. Babbitt Co.

I
X llu' inamil'iH'tiirc <it' ;i >laiularil liiu" of produels

iti ).'r<'at (luantities. the use of materials handling

((luipnient brings about large reductions in costs.

Where the products are packed in small containers for

retail distribution, sucli e(iui]Hnpnt is necessary in oi'der

to keep manufacturing on a iliviilend-paying basis.

A plant layout which enables direct routing of mate-
rials through various operations, from the time thej-

are received in the raw state until they are shipped
as finished goods, likewise is desirable, and even im-

perative, for large-scale i)roduction. With these re-

(piirements in view, the B. T. Babbitt Company employs
labor-saving devices and simplicity of routing in the

manufacture of chlorinated lime, caustic soda, cleanser,

ami pdwdered, graiuilar. ami solid lye. at its plant

in AUiany.

The plant, employing a total of over 500 workers,
comprises two large buildings, one of four stories and
one of three, located on a siding of the Delaware and
Hudson Railroad. 8ix box cars of incoming materials
are spotted at a time, one at each of the six doors of

the two shipping-rooms. See Fig. 1. These materials,

and also wooden packing boxes, crate lumber, fiber-

l)()ar(l boxes, and other incoming sujjplies, are unloaded
from the cars and moved to suitable storage points
within the buildings, after which cases and drums of

finished product are run onto the same cars for ship-

ment.

Essential details of the layout of the various floors

are given in Figs. 2 and 3. These drawings show only

the diagrammatic ar- Index Number

rangement of handling 658.512 Routing

procedure and routing 658.281 Materials handling

of processes. The full

number of machines at each i)oint has been omitted for

jiurjioses of clearness. ;\Iany items not pertinent to

the present discussion of materials handling have also

been left out. Route lines of the important products,

and the course of manufacture of containers in which
they go, are indicated. The diagrams are located in

the same relative position to each other as that occu-

pied by the two buildings. The building in Fig. 3 is the

original one and will be taken up first in the discussion.

Manufacture of Lye

Drums of caustic soda weighing, approximately, 700
lb., are rolled down a slight incline from the freight

cars, across the room, and over a skid to a drum or

barrel elevator, made by the Jeffrey ^Manufacturing
Comjjany, which unloads them automatically on the

second floor. Here they are run under a sledging
machine, where five hammers drop successively on them.
as they are rotated, to break the joints and crush the

contents. They are then rolled to Sturtevant open-
door type grinding machines at the end of the room.
Tops and bottoms are knocked off with an ax and the

body opens up so that the material may be shoveled into

the hoppers of the machines, located in the floor.

The material is mixed and ground in pa.ssing down

Fio. 1 Gf.xer.\l View or tiik B. T. B.vbbitt Plant Showino Railroad Sidixi;

545
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The conttMits of PiK'h storeroom arc not uniform hut

represent raw materials, packing containers, metal for

i-ans. finished products, etc., in varj'ing combinations.

This |ilan is necessary in order to distribute the floor

load projierly. In most eases no extra amount of truck-

ing is involved in tiiis iirocedure, and free access is

always obtainable to any jjarticular stores desired.

The sheet metal is taken from storage to trimming
machines in the can-making tlepartment. (Some sheets

must first be lacquered, as will be explained later).

Sliccts for can bodies are first trimmed to length and
width. The cut sheets are stacked in shallow-sided

frames, the waste portion being dropped otf into scrap

l)oxes. The next jiroeess cuts sheets into from 4 to

"< sections, depending on the size of cans to he made.
Trimincrs cut about 12.000 bodies per day. The boxes

i'ni. 4 I'ACKl.MiKoO.M KOK I-IK
Loiuling Beach in the forcKroiinil. Sealers at seooiid post.

of cut material are then trucked over to the forming

nuichines. many of them now rigged for automatic feed,

while some are still hand-fed.

The first operation notches the .ioint and rolls the

body. The second folds and fastens the seam. The
cans then roll to a third operator who runs them
through the flanging machines where the flanges for

the bottoms are formed. The fourth operator feeds

bottoms into a disc and the machine fastens them

to the can bodies as they roll into the machine. Another

operator removes the assembled units from the dis-

charge chute and loads them, top side up. into large

boxes mounted on a swiveled frame. When one box

is filled the frame is swung around and the second is

then loaded while the filled box is being replaced bj'

an empty one.

Fig. .') shows a section of the can-making department.

Ill the foreground assembled units are li>aded into

boxes. Assend)ling and forming machines are shown in

the background. Each unit is capable of turning out

about 3.>.000 cans of average size per day.

Making of Bottoms and Covers

The method of making lutttoms is similar to that

for bodies. Sheets arc trimmed into strips and are

delivered to the ju'esscs which stam]i out the discs.

Adjacent nuichines flange them. In each case the metal

is fed to the machines by hand, and drops into boxes

when ])roce.s.sed. About 40.000 a day can be turned

out l)y each machine.

I'.otli body- and bottom-making are routed as directly

as po.s,sible. The course of processes is shown in Fig. 3.

One handling, only, is neoes,sary between operations,

and even this is done away with in the forming of

bodies and assendiling with bottoms, where chutes

transfer the units between macliines.
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Covers for boxes are of the familiar ring and cap

style, the latter beaded and pressed into the former
so that it can be pried off to get at the contents of the

can. Kings are punched out on one machine and
flanged on a second. About 33,000 a day is the output

of one unit. Caps are punched out and stamped with

directions for prying off, all in one operation. They
are curled or beaded on a second machine. Produc-
tion averages about 40,000 pieces per daj' for each

machine.

Caps and rings are assembled by machine to form
complete lid.s. By reference to Fig. 3, it will be noted

that the process of cover-making is unidirectional, that

is, the work proceeds in a straight line from trim-

ming, through punching and flanging or beading to

assembly machine. Opposite the latter is a chute.

Down this the covers are dumped, falling into a hopper
from which they are loaded into boxes on the lower

floor. They are then carried over to the sealing ma-
chines and assembled on the filled cans of lye, as

previously described.

For h'e the cans must be coated to protect the metal

from corrosion. This lacquering is done on the third

floor of the building. The sheets of stock are run
through the coating machine onto belts and stacked
by hand on special racks. After being baked in ovens,

they are taken into the outer room, stacked, counted,

and sent by truck to storage or to the can department.

Special Products

A small department on the first floor is devoted to

the manufacture of ball lye and solid, concentrated
lye. The former is melted and poured into forms
into which a wire is dropped. When hardened, the

lye balls are removed, chipped, dipped in a preservative,

and hung by means of the wires on drying frames, after

which they are wrapped in wax paper and boxed. The
course of operations is indicated in Fig. 3. This figure

also shows the process of making the concentrated lye,

which is poured into cans, allowed to harden, and
trucked to a section of the adjoining room, where a

hand-sealing machine puts on the tops. Labels are

Fig. 6 The Drum Department
The rolling and notching machine is in the foreground.

pasted on by hand. The volume of these two latter

products is not large enough to warrant mechanical

methods of processing and handling.

In the newer building, Fig. 2, of concrete construc-

tion, similar methods of handling are used. Products

turned out here are lye and caustic soda in barrels,

drums, and large cans, and chlorinated lime in large

cans and fiber containers. The procedure in handling

lime follows closely that of packing lye. The drums,

weighing about 700 lb., are unloaded from box cars

directly into the receiving-room on the first floor. A
freight elevator takes them to the fourth floor, where a

sledging machine breaks the joint and crushes the

contents. After the drum is opened the material is

fed into the grinding machines, the hoppers of which
are at floor level.

The lime drops to the third floor where Day filling

machines load cans in a manner similar to that fol-

lowed for lye. The filled cans are run through a

sealing machine where covers are fastened on, through

a labeling machine which wraps and pastes the labels

in place, and thence to a loading table.

The cans are packed usually in fiber-board boxes

for eastern shipment, and these cases are sealed by
hand. For distant points, or where shipments are

subject to much rehandling, wooden boxes are em-
ployed, and, in this department, are nailed by hand.

Filled cases are trucked to a nearby storeroom or

are taken on freight elevators directly to the shipping-

room, where the material originally entered. Trucks
are used to load cases into box cars for .shipment.

f

Flu. r> One End ok tue Can-Makino Depaktment
The machines shown form the bodies and attach the bottoms.

Manufacture of Heavy Paper Cans

Another process conducted on the third floor is that

of making fiber-board or heavy pajier cans. The paper

is purchased in large rolls about 27 in. wide. These

are received in box cars, and are trucked to the

elevator which carries them to the third floor. Here
tliey are stored adjacent to the point of use.

Rolls of paper are placed on a trimming machine
which cuts them into 11 narrow strips and rerolls them.

These small rolls are taken to a winding machine along-
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side the trimmer, where two at a time are run up into

a hollow tube to form can bodies. One strip picks up

glue in the process, which sticks the paper rolls to-

jjTCther. This machine also trims off the waste and

cuts the tubes to a definite length.

As they are taken off the winder, the tubes are

stowed in racks, and then wheeled to one side of the

room where they are loaded. 90 at a time, into a wire

cage and dipped in a preservative. A hoist running

on an overhead track, looping back upon itself, is

used in this process. The tubes are then re.stacked in

the racks to dry.

From this ])')int they are wheeled to the middle

of the room again and cut by machine to can length.

The operator drops them into a large box which, when
full, is moved a few feet over a conveyor. Here they

are run through a machine which damps on the metal

bottoms. As they come otT of this latter machine

they are stacked into large boxes, like those used in

the process of making metal cans.

The paper boxes are then trucked to the filling

Fio. 7 P.\ixTixo Drums bt the Sprat Method
a special truck is used to transport the drums after assembly.

Station in the next room, where they are handled by
conveyors as previously described.

Bottoms for these cans are made by the can depart-

ment on the second floor of the other building. Fig 3.

They are trucked over a covered bridge spanning the

street on this second floor level (Fig. 1). up the freight

elevator directly to the point of use in the paper can
room on the third floor. Tops, likewise, follow the

same course, except that they go into the filling room
and are unloaded at the sealing machine. (See Fig. 2)

.

Larger-size metal cans for chlorinated lime come,
with bottoms as.senibled. from the can department and
are unloadeil at the filling machine in the lime depart-
ment. Tops for the.se cans follow the same route.

As many of the caustic soda products go to commer-
cial users instead of to the household trade, it is neces-

sary to pack them in larger containers. The plant,

therefore, maintains a drum-making department. A
general view of this room is shown in Fig. 6.

The operations of drum-making are similar to those

for small cans. First of all, the sheet metal is moved
from storage to the trimmer where it is cut to size

both ways. Scrap is pushed off into a box and trimmed
sheets are loaded on a truck. At an adjacent machine
they are notched for the joint and rolled. The third

machine in line forms and fastens the .seam, and the

fourth flanges both top and bottom. The next step

is to corrugate the circumference of the drums near

the top and bottom for the purpose of strength. Finally,

bottoms and top rings are a.ssembled on the drunts

by machine. The bottom is first flanged on and then

the drum is inverted and the top ring is attached.

All of these machines are located in sequence of

operations down the room. Trucking is necessarj- only

lietween trimming and rolling. The drums from this

point are stood on the floor one by one after each

process, within reach of the operator on the next ma-
chine. A little storage space is allowed to take care of

any piling up of work between successive steps of

manufacture.

Bottoms, top rings, and covers are stamped out of

sheet metal at the lower end of the drum-making ma-
chines. Covers are not held on by press fit, but by
means of latches, and the top rings must be punched
in four places, to attach the fasteners. It is neces-

sary, therefore, to put the rings through an extra

jirocess. that of riveting the latches in place. The
riveting machine is included in the direct routing
layout of machines for top ring-, cover-, and bottom-
making.

Painting of Drums

Assembled cans, without covers, are piled on large

special trucks and moved across the room to be coated
Tinder a ventilating hood, by means of spray painters.

One of the trucks u.sed is shown in Fig. 7. It is mounted
directly on wheels, and serves to take the drums either

to filling stations or to storage, according to require-

ments at the time of painting.

The handling of caustic soda to go into large con-

tainers is done in the following manner. Drums of

the material come from the box cars into the receiving-

room on the first floor. They are rolled over to a

Km. S Babbitt Frodccts is One or the Ma.vt StoresoojiIS

Platform skids are used with lift trucks to more material.
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freight elevator and delivered to the middle room on

the second floor. Here they are .sledged by machine,

opened, and discharged into grinding machines with

hoppei-s at floor level. The route lines are shown in

Fig. 2.

On the first floor are the large filling machines which

drop a definite weight of product into barrels, drums,

or large cans, according to the orders to be .shipped.

Barrels are headed by hand after removal from the

filling machine. Covers are likewise placed on the

drums and latched in this same department.

Loading Products for Shipment

Large cans run to a hand-operated sealing machine

on a conveyor, which then carries them to a loading

bench. Here they are placed on wooden boxes and

nailed by hand. If for export, they are wirebound

by a small, hand-operated machine which pulls up,

fastens, and cuts the w^ire.

Barrels, drums, and boxed cans of the caustic soda

are then loaded on trucks, usually employing platform

skids, and are taken into the next room for shipment,

or else to one of the storage points. This material

in the course of preparation has been moved up, and
then down, one floor, and has entered but three rooms
in looping back to the point of shipment. Fig. 2 shows

that drum material has also followed a very short route

and involved a minimum of handling during manu-
facture. Cans are made in the other building (Fig. 3)

and are trucked over the bridge and down one floor

to the filling point. Empty barrels and boxes are re-

ceived in box cars and sent to storage until needed,

but are moved only a short additional distance and
require only one rehandling over that involved if they

were at once sent to the point of use.

Labels for the various kinds of products and sizes

of cans arrive in the same receiving-rooms as other

incoming supplies. They are taken to storerooms con-

venient to points of use. and from there to the auto-

matic- or hand-labeling machines, as needed. Prac-
tically nothing comes to the plant by truck, and rarely

do outgoing products leave by truck, the only excep-

tion being goods for local wholesalers. The company
operates no vehicles of the horse-drawn or motor-driven
types. The railroad siding forms the almost sole

channel by which materials come in and products
go out.

It is cheaper to buy most of the shipping containers
—fiber-board and wooden boxes, and barrels—than to

make them. Crate lumber is bought cut to size, and
requires only assembling in the carpenter shop. Not
much of the product is shipped in crates, however. All
of these containers are stored as near as possible to

l)oint of use, but proper distribution of floor load is

a factor in placing incoming containers.

Storage of filled drums and ca.ses (See Fig. 8) is like-

wise governed by the two considerations of convenience
to the shipping-room and equitable allotment of weight
on the various floors. However, to facilitate handling,
most of which is by trucks of the lift type, and to give
ready access to all materials in storage, ample aisle

space is maintained. Storerooms are kept clean and
orderly, and free from tiseless items at all times.

Mechanical equipment plays a vital part in our

handling problems. We have standardized on lift

trucks for many of our operations and find that they

render very effective service. Hauls are usually short

and the use of platform skids eliminates any loss of

time for loading and unloading trucks. The endeavor

is made to pick up return loads when making deliveries.

Thus a truck delivering cans will bring back sheet metal

to the can department. One taking empty boxes to

storage will load up with goods ready for shipment
when returning. This arrangement, in part, also ex-

plains why it has been found desirable to use all store-

rooms for diverse purposes.

Freight elevators are an important link in the chain

of handling. They are located, in all but one instance,

at points leading to two rooms on every floor. This

saves a vast amount of travel and makes direct line

routing largeh' possible. Where a steadj- flow of mate-

rial is maintained we have such devices as the barrel

elevator, and the many metal-slat belt-conveyors, ehain-

eonveyors. roller-conveyors, and chutes in use at filling,

sealing, and labeling stations. Our various conveying

devices fit in exceptionally well with the automatic ma-
chinery at manufacturing and packing points. In fact,

conveyors and machines together form efficient time-,

labor-, and cost-saving units, wherever they have been

installed.

Breakdowns of our handling equipment woidd prac-

tically shut down manufacture at the points where they

might occur, so careful inspection, with timely repairs

and replacements, is maintained to keep all apparatus
in working order.

Cost Data on Handling

The various handling processes are intimately a part

of the manufacturing procedure, and have been for

a long time. Hence no comparisons of mechanical

handling with the hand methods used in former days

are on record. We have, however, kept a careful check

on certain of our handling costs in the receiving- and
shipping-rooms and these are given below. The figures

include all expenses incidental to the loading gangs,

exeept those of supervision, timekeeping, and similar

items.

Unloading

Metal for cans $0.02 per box

Caustic Soda in drums... 0.02 per drum
Lime in drums 0.04 per drum
Fiber boxes (knocked

down) 0.50 per thousand
Wood boxes 1.50 per thousand

Shipping

Per package .$0.0075

The shipping cost is an average for drums, barrels,

and filled cases, regardless of size or contents. From
month to month figures vary from the standards listed,

according to the relative quantities of the manj- kinds

of packages handled. As the above table gives aver-

age costs over a considerable period, however, it is

actual and accurate.



Measuring- the Savings of'Mcchanical Handling

Factors in the Selection of Equipment for an Installation

By W. T. SPIVEY
Consulting Engineer

THE inetliod (if iipproac-h to any material han-
dling problem has a far greater effect on the

siici-ess of the resulting installation than any
amount of time si)ent on meehanii-al features.

Attitude! Any man with experience in plannin^r

material handling layouts knows the tremendous sig-

nificance of this word. He meets one plant owner who
says, "We are spending too much money handling stuff

by hand. We want you to help us cut the cost. Every
man in our organization will co-operate with you."

Fio. 1 Conveyor for II.wdliko Coal
Typical of labor-saving devioes for power plants.

Another, in the same industry, sends for every Tom.
Dick, and Harry in the material handling business and
dares each one to solve his problem. And when finally

the unlucky bidder begins work he meets opposition on
every hand. It is small wonder everybody concerned in

the installation is sick of the job before it is finished.

The plant owner or manager with the open-minded,
co-operative attitude has a far better chance of selecting
the right man to make the analysis, and through this

man to pick the best manufacturers to build and install

his ef|uipment. This man need not come from outside
the plant, or even be known as a material handling
engineer. True, as with the design of a power plant
or other such specialized equipment, the man who
spends his life in this work is likely to be the best man.
On the other hand the best equipped material han-

551

dling i)lant 1 know of to- Index Number

day has been planned by 658.281 Mechanical handling

the maintenance engi-

neer of the plant. But
this man knows equipment. He is thoroughly ac-

(juainted with the most modern handling equipment,
from the sugar centrals of Cuba to the automobile plants
of Detroit. It is true his company has paid for a lot

of his experimenting, and to this extent the plant
owner may well question this line of approach.

This brings up a very important point. There is a

great tendency among plant operating men to "go it

alone" because they do not want to put themselves
under obligation to an outsider. This may be all right,

but is hardly likely to produce the best installation.

IJealizing this, the more progressive material handling
manufacturers maintain in each industrial center en-
gineers whose chief duty is to work with the plant
engineers in developing material handling layouts.

Obviously the time of such men is valuable, and it is

not expected that any industrial plant will make use
of their services except in good faith. On the other
hand, the.se men do not expect every problem they work
on to develop into a sale.

Experience Data are Essential

But whether the study is made by a plant man or an
outsider, the man who does it must know what has been
done in similar plants, and when he decides on the
tnachine to use he must know the possibilities and limi-

tations of this machine. It is very ea.sy for an operat-
ing man to think that because he has u.sed a certaii.

machine "with rea.sonable success" for years, that he
is right in installing other identical machines to meet
additional needs. Hut can he afford to do this in the
face of the tremendous improvements being made each
year in material handling equipment 7

This observation applies particularly to operating
men in the less progressive industries. For example,
textile manufacturing is one of the oldest of present
intlustries. yet our baby industry, automobile manufac-
turing, has, in 20 years, made more progress in apply-
ing mechanical handling than the textile manufacturers
have made in a century. As a result, it is very natural
that some of the best ideas now in u.so in cotton manu-
facturing have been put into effect by a man trained in

automobile assembly. This and similar experiences
form the basic arguments for making broader use of the
outside man.
The pa.st 20 years' experience in organizing and
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speeding up production has taught us the importance

of adaptability and tact in making plant improvements.

I have seen many a material handling problem solved

"negatively" because the management tried to force

it on a superintendent or foreman without first selling

him the idea. These men ver\- naturally have their own
plans, which may be better than those from the outside.

In any case, they are sure to have good ideas that will

never be used unless the man planning the installation

does his work tactfully.

On account of this lack of tactful approach many
executives refuse to install much-needed equipment

because they think their foremen do not want it. I

know such a case in the shipping business, where the

general superintendent was positive the introduction

of labor-saving equipment would meet with too much
opposition to warrant attempting it. Yet one of the

"key" foremen of this organization had talked to me
enthusiastically about the results being accomplished

by a piece of unloading equipment on a nearby pier.

Constructive imagination is the most important

attribute of a man who attempts to lay out a material

handling system. He must also have the co-operation

of both management and foremen. As material han-

dling equipment is most generally used in tying to-

gether different departments, it is sometimes hard to

arouse the interest necessary to secure this co-operation.

A good illustration of this .state of affairs may be had
from an experience of the writer. I had tried for

years to interest the management of a certain Atlantic

seaboard wharf in the use of conveyors for unloading

and storing goods. No progress was made, because it was
the job of the shipowners to deliver goods from the shi])

to the dock, and the business of the wharf organization

to take it from shipside to storage or cars. Five years

ago this pier was taken over by a private company
which o]ierated its own ships. Immediately we had a

different status. From ship's hold to the storage pile

was one operation—one department under one head.

Today they have a complete system of equipment.

Many people think they are co-operative because

they are willing to have any change that involves no

readjustment of their own time-honored arrangements.

Last year I had occasion to install a long, heavy con-

veyor in a very crowded plant. The superintendent

took the arbitrary stand that not one machine or pipe

was to be moved. As a result, instead of using one

convej'or (as would have been possible with a little

rearrangement of several machines) it was necessary

to use thi-ee conveyors, costing much more than the one.

and involving two unnecessary transfer points.

In another plant a large spiral chute was installed.

The logical place for it was near the center of one side

of the building, over the shipping platform. Instead

^^L^h^^yBg^f^^ti^^HKv' '^BKiB^^S
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In many cases co-operation can economicall}- be ex-

tendi'tl to include rerouting of goods in process. The
evolution of quantity jiroduction in automobile manu-
facturing shows how essential it is to make the flow of

product conform to certain lines, if mechanical han-

dling is to be used at all. Compare these modern
methods with those of the carriage builders of a short

generation ago. The most cursory study will convince

one that, from the first operation to the final a.ssembly.

the "right of way" has been given to conveyors, cranes,

hoists, and overhead track systems.

Co-operation in routing bears a close relation to

another big factor in the successful solution of material

handling problems—the design of the building. Wliile

Cotirtest/ of Link-Bf^U Compfmu

Fio. 4 CoxvETOR Used in Assembling V.\pob Stoves

Stores are assembled, enameled, and dried in transit.

it is true that most equipment goes into existing build-

ings, an increasing percentage of installations is being

made in new buildings. I'nfortunately. many of these

buildings are designed by i)eople with very little vision

of the present or future possibilities of mechanical
handling. Many of these people make the compromise
of leaving a few holes here and there in the floor

—

small considerations—when what is needed is a bigger

and broader study of the entire layout.

F'rom the earliest days of mechanical handling, grain

elevatoi-s have literally been "built around" the ele-

vators and conveyors, with the result that grain is

probably handled more cheaply today than any other

commodity. Even with this high development, how-
ever, the engineers of a big railroad recently spent
weeks in the .study of still better ways of doing this

job. At the same time and in the same city municipal
engineers were serenely designing a big pier along the
same old conventional lines, with little regard for the
labor-saving equipment long ago developed for han-
dling package goods.

The modern boiler plant presents a good contrast to

this lack of planning. Time was when such a building
was designed to house the boilers. Today it is made
to conform to coal supply, overhead bunkers and a.sh

dispo.sal. Such work is easier to lav out than manufac-

Fig. '> Storing Bo.x Shocks hy I'okt.vull Ellv.vior

Economical in handling costs and storage space.

turing proces.ses. True, but this does not alter the fact

that every manufacturing building should have the
same careful study of material handling given to it,

whether it is intended to install the equipment at

l)resent or not.

The practice of buying mechanical handling equip-

ment on price alone, produces a reaction the opposite

from co-operation. Fortunately, the great majority of

purchasing agents no longer follow this plan, but the

practice still exists, and it is still responsible for many
of the unsatisfactory installations of equipment.
The chief reason why this particular type of equip-

ment cannot be bought in such a manner is that every
installation is ilitTerent and possesses a different possi-

bility of saving. This statement, of course, applies not
.so much to individual material handling machines as

to systems. However, the principle of "relative sav-

ing" is present with all such equipment.

Factors in the Buying of Equipment

With such a system of conveyors it is very seldom
that two manufacturers will present the same layout, or
estimate, or anywhere near the same grade of equip-
ment. Some one man will almost invariably present
more worth-while ideas than all the others together.

Obviou.sly it is only fair that he be given first

con.s'ideration.

But the greatest loss to the purchaser who is a "'price

buyer" comes through the lack of interest his bidders
take in his problem. They know very well that they will

never be re()aid for doing more than making up an
estimate. In short, they put into the job a lot of detail
work and very little advice.

The shrewd buyer will promptly say—"But com-
petitive buying is an established principle of business
and an essential one". That is true, and I would not
like to .see it eliminated. However, it can be applied to
every material handling problem in such a way as to
get both a good price and the best advice and assist-

ance of some selected expert.

For example, any owner who is accustomed to act in

good faith can easily find a thoroughly-trained manu-
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facturer's representative willing to spend any reason-

able amount of time working out a problem with the

plant engineer. Furthermore, the representative will

do it with the definite understanding that the finallj'

approved plans are to be submitted to one or more other

reputable manufacturers in the same line. But he will

not do it if he thinks the plans will be "shopped" from

pillar to post for the sake of a price only. It is only

fair to the other manufacturers that they know who has

aided in preparing the plans.

Instruction in Operation Is Important

No installation of equipment has ever carried with it

a guarantee of success merely as a result of proper

design and application. Last year a big paper mill

bought a locomotive crane. The manufacturers sent

an experienced operator to run it for a month. This

man was an excellent crane operator but a very poor

teacher. As a result the man he left to run the crane

sma.shed two big machines and ended by dumping the

entire crane into a ditch.

This man had not the slightest conception of the

limitations of the crane nor the mechanical knowledge

of its naturally complicated mechanism. So, while the

crane is one of the best ever developed for doing the

work this mill has to do, it is still making trouble after

a full year of service. The application is right—the

crane has the proper capacity and speed—but to this

day no one has ever set about teaching the operator to

handle it properly.

Fortunately, the importance of this principle of

"teaching the user" is being recognized by some of the

more progressive plants. One of the most successful

operating men I have ever known said to me recently—
"There was a time when I followed the common cus-

tom of having the 'departing' operator of a machine
teach his successor. Now I have several men whose
duty it is to instruct new machine operators. They are

real teachers." This prompts the suggestion that it is

not enough to do a little teaching in the beginning; just

as long as the labor turnover is as high as it is today,

it is ii(>('('ssa7-y to keep it up.

Care and Maintenance Is Necessary

Another reason for instructing the actual user of the

equipment in the plant, warehouse, or yard is that these

men would otherwise never know just what the man-
agement expects the machine to do. A short time ago
a wholesale drug house bought a tiering machine to

handle cases weighing not over 500 lb. each. They
knew when they bought it that they had a few eases

weighing as high as r200 II).. but there wore so few of

these that they ])ought the sTnaller macliine to save

money, weight, and space. As soon as the machine was
installed the foreman started lifting the heaviest cases,

overloading the machine and tlie motor, iiiifil the inevi-

table lirealvddwn occurred.

Maintenance is an imporlanf approach to successful
solution of any handling jiroblem. When you assign a

man to a definite machine operating directly before
him. you are assured of very little trouble in getting
him to take good care of it. The modern power-house

is a good illustration. Because the man on the engine

floor is moving about constantly among his engines and
generators, it is very natural for him to keep them spick

and span. Even though neatness may not be natural

to him, he has a healthy respect for the frequent inspec-

tions such machines receive.

But if you want to see a contrast, go over his coal and
ash handling system from the receiving hopper to the

ash delivery! And yet, here you have one man re-

sponsible for one department, the power-house as a

unit. How is it possible to insure the proper mainte-

Courtesy of Pawling and Harnischfeger Company

Fig. G.\S0LiNE-DKiVKX Caterpill.\r-Type Cr.\ne

One of the iimny kinds supplanting hand labor.

nance of a system of conveyors connecting many de-

partments, an even more difficult i)ropositi()n The
answer is, by defining responsibility.

We make a lot of fuss about idle time of individual

production machines. IIow much more important it

is that we have no idle time on a conveyor that serves

a dozen machines, to say nothing of the additional

depreciation resulting from neglect

!

In this article I have first discussed the basic con-

siderations entering into the solution of every material

handling problem, the man for the job; co-operation;

methods of buying; operation and maintenance.

"But," the plant manager may well say, "assume
that I am ready to approach the problem as suggested

above. How am I to know whether it will pay me to

install mechanical handling equipment?" Every manu-
facturer has had his own methods of proving to the cus-

tomer the advantages arising from the u.se of his own
product. At the opposite end every plant engineer has

his way of figuring out the amount he can afford to

spend on any given installation. Unfortunately these

two people do not often see things from a common point

of view. And even when they do, there has been no

general formula to establish a basis of procedure.

One reason no such formula has been developed is

that so many men object to the suggestion that their

material handling problems can be solved by formula.

They are just as near right as when they say that no
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power plant problem can be reducetl to formula. Yet

they know that a mass of formulae underlie all power

plant design.

When I talked with one operating man very well

informed on material liandlinjr he said. "When I need

sueh equipment. / know I need it." \o formula, gen-

eral or specific, will help that man. But he represents

one ease in a hundred. Very few operating men, deal-

ing with a thing as relatively new in development, and

as fast growing, as mechanical handling, can hojie to

know from previous experience or intuition when they

need equipment.

So. for this reason and others, a few of the more
progressive engineers interested in the subject have

been steadily working toward the establishment of a

more common basis on which to make comparative cost

analyses.

These efforts have been crystallized in the very pro-

gressive action of the American Society of ^leehanical

Engineers. At tiie IMay 1923. meeting of the Society

was presented, for the first time, the basic elements of

a formula that promises to serve the field of material

handling as well as many similar formula? have served

in the development of other lines of engineering. This

formula consists of the following equations:*

^_ {S+T+U-E)X [,j
A+B+C+D

y^I(A+B+C+D) [21

V = l{S+T+U-E)X]-Y (.31

It is not to be expected that this formula will be used

without .iudgment, nor that every element of it will

appear in the solution of every problem. Indeed, the

1 For an exposition of the formula .Tiid features of its .ippli-

o.Ttion see M.\x.\GEMEXT and Admixistr.xtiox. October 192.3.

p. 443, "Economy Formulas for Labor-Saring Equipment"
(Taken from the committee report "I : and December 19'2Z, p. 739,
"Profit or Loss in Material Handling," by James A. Shepard.

For the reader's convenience, the factors entering into the
formula are explained below:

Let:

(' .4 := percentage allowance on investment.
: B =: percentage allowance to provide for insurance,
1 taxes, etc.

Debit I r = percentage allowance to provide for upkeep.
Items "! D = percentage allowance to provide for depreciation

and obsolescence.

E ^ yearly cost of power, supplies, and other items
which are consumed, total in dollars.

( ^ = yearly saving in direct cost of labor, in dollars.

Credit
2" ^yearly saving in fixed charges, operating charges

J,
^ or burden, in dollars.

I r = yearly saring on earning through increased pro-
l duct ion, in dollars.

-Y = percentage of year during which equipment will

be employed.
/ ^ initial cost of mechanical equipment.

l'

/T z= maximum investment in dollars justified by the

I

above consideration.

Results ' ^ ^^ yearly cost to maintain mechanical equipment
ready for operation.

r r= yearly profit from operation of mechanical

[ equipment.

Feeling that handling machinery, even if left idle a large part
of the year, would probably require, under most conditions, ap-
proximately the same repair through deterioration as though in
use, the Committee nuikes no deduction for such lack of use in
the estimated cost of upkeep C If greater accuracy be consid-
ered necessary, use C multiplied by .Y in place of C in the
formulas.

first time I applied the formula to a practical problem

the .solution was so simple that I might well have said,

"Why use it at all?" And yet by this method of pres-

entation, the superintendent of the plant was able

easily to convince the owner of the economj* of a con-

veyor that he had needed for five years.

Another man criticized the formula because he was

sure he had a better method. When we analyzed his

own method we found that he was actually using the

formula without knowing it. In other words, he was

doing what a lot of people will do unconsciously, ques-

tion the value of the formula because of its form. But
if we are to get anywhere we must have a commonly
accepted form. Those who have tried hard to suggest

other forms have ended by ])ronouncing this the best.

In contrast to these people who think the formula too

specific there are other engineers who believe that more
definite numerical values should be assigned to the

various elements represented by letters -1, B, C, D, etc.

(See Footnote 1. 1 This can be done, and very probably

w ill be the next step in the development and use of the

formula. However, it will always be necessary to con-

sider operating conditions in assigning values. After a

recent talk on this subject one man asked me why. as

an ilhistration, I <ravo the life nf a certain belt-conveyor

Fig. 7 Locomotive Crane Equipped with Bucket
Extensively used in the handling of loose bulk materials.

at 10 years. He said he had one like it that had been

running 20 years. But he had replaced the belt itself

twice during this period, and had taken exceptional

care of the entire machine.

This case suggests the necessity of developing stand-

ard, accepted values for the deiireci|ition and obsoles-

cence of the various elements of a system or a machine-

This woidd not be extremely difficult, and once done,

it would be very easy for any operating man. re-

ferring to a table, to apply to the formula the proper
values to fit his own operating conditions and the ma-
chine he intends to use. As it is today he has to depend
on his own limited experience or on the widely varying
opinions of others.

General use of this formula will help to correct the

very common error of ignoring the saving made in
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operating burden by the installation of labor-saving

equipment. The fact that this burden usually amounts

to considerably more than the actual direct labor, makes

it all the more reasonable that we .should take it into

accovmt.

Quoting from the above-mentioned report of the

American Society of Mechanical Engineers Committee

:

In principle the desired formula represents simply a mathe-

matical expression of such debit and credit items as are in-

volved in the proposed new method, or process, as compared

with previous practice. In highly organized and thoroughly

systematized industrial practice, however, direct expenditiu'es

and direct economies are frequently of less importance in

their monetary value than related incidental expenditures and

economies. For instance, labor is employed in the factory

for processing of raw material, which is thereby enhanced

in value and becomes the factoi-y's product. As a rule the

total cost of the process will consist of, say, one part "direct

labor" (labor which can be charged directly to a single

process, or part of the product) and from one-half to three

parts "fixed charge," "burden," or operating ehai-ge, con-

sisting of "indirect labor" (labor which is of general utility

and not chargeable directly), and such items as superin-

tendence, employees' liability, welfare activities, maintenance

of building and machinery, fuel, supplies, insurance, depre-

ciation, taxes, accounting, etc.

To take into account this saving in burden the

formula carries the credit item T.

Considering a very simple installation recently made

by the author—a conveyor running from one machine

to another—the saving in direct labor was the time of

one man. Obviously the saving in burden (superin-

tendence, employee liability, welfare work, etc.) was

small, biit it was appreciable, and when it was entered

in the formula it made a decided difference in the

amount this plant could afford to pay for the conveyor.

Examples of Big Savings from Equipment

On the other hand, in a conveying .sy.stem installed

during the past winter the burden credit item was big.

In direct labor this system replaced six truckers and a

fleet of hand-trucks. But these men were using already

overcrowded elevators, blocking narrow aisles and in-

terfering with production machines, in their movement
about the plant. Also, while it was not considered in

the preliminary analysis, one labor foreman was elimi-

nated. Adding these savings to the various overhead

and indirect labor expenses that must be charged to the

cost of every laborer in the plant, we found that this

firm could well afford to pay more than twice as much
for this system as would have been justified by the

saving in direct labor alone.

A food products plant, typical of many factories in

crowded cities, recently made a thorough sttidy of their

handling problems. Like numberless others, this plant

had grown from a small building to such a size that it

was necessary either to move, with all the expenses in-

volved in new location and building, or to speed up
production. They found that by using mechanical
handling equipment they could increase i)rodnction by
more than one-third, enough to keep up with their sales

expectations. The profits on this increa.se in production
alone have been so large that they have paid for the

equipment several times over within the past foi;r years.

In addition to this saving, the handling equipment

has saved 35 men. Can anyone say it has not saved a

big amount in superintendence and all the other burden

items, in addition?

Nor is the plant in the crowded city location the only

one that can make use of material handling machinery

to increase production without new buildings. ^lany

a plant has invested in a new building to do no more

Ciinrtfsii of Shi'iinril Electric Crime iinil H"ist ( ,,,,,,.fi,i 1/

Fig. 8 Klectric Hoist H.\ndlixg Coils of Wikk

Hoists save labor and expense in practically every indiLstrv.

than could be accomiilished, at far less expense, by the

use of mechanical handling e(|uiiunent.

Without question it is often tlitificult, or even impos-

sible, to establish a "credit" due to increased produc-

tion. However, as with operating burden, there is

every i-cason why. in making the analysis, we should

study assigning of a value to the credit item U.

By expressing the formula in the several different

ways shown, the three results obtained form a check

on each other. The values to be assigned to the debit

items A, B. C, D, and E (see Footnote I'* will, until

more commonly accepted values are established, depend

on each indiyidual installation and on the prevailing

accounting practice in each plant.

Fortunately, it is possible to assign very conservative

values to these items and still arrive at far more accu-

rate results than with the conventional methods of

analyses. This is the best proof of the value of the

formula to the industrial owner and manager.



Materials Handling- Methods That Have
Added to Industrial Profits

Experience Data from 55 Plants Usin^ Larger Eciuijmient

By GEOIUIK E. HAGEMAXN
Associate Editor, Management and Admii^istration

EVERY installation of materials handling equip-

ment is made with the object of brinjjing; about

greater economy of plant operation. Ulti-

mately the installation adds to profits, either increasing

tiie margin or maintaining it in the face of stronger

competition.

All argiuncnts as to labor shortage, uncertainty of

hand operations, speed of production, conservation of

space, elimination of waste motions, and similar items,

are finally resolved into a dollars and cents comparison.

If a saving shows up in favor of mechanical equip-

ment, and the initial cost is an expense which receives

executive approval from the general manager, jiresi-

dent, or board of director.s, depending on the amount
involved, the installation is made. If no saving is

demonstrable, the matter is considered closed.

The data comi)iled in this article show actual savings

in costs and labor tluit have been obtained in a wide
variety of industries using the larger types of equip-

ment. Where detailed figures were obtainable they arc

given. In some cases only total savings, either in

money or man-hours, wei'e available.

Data are classified under the following heads : true-

tractors ; large conveyors; portable conveyors; locomo-

tive cranes; electric cranes and hoists; loading ma-
chines for mine cars; cupola charging machines.

Equipment of the Tructractor Type^

The Standard Sanitary ilanufacturing rom]iany. at

its Pittsburgh works, has in.stallod four Clark Truc-

ti'actors for use in connection with foundry operations

in the making of bathtubs and basins. Two are of the

dump body type and two of the tructractor type. They
ojierate 18 hr. per day, two 9 hr. shifts.

One of the dump tructractors haids 2800-lb. loads of

sand about 100 yd. over rough ground at the rate of

45) tons per shift. Another docs general work. One
tractor hauls patterns and acts as a tractor for buggies,

and the other handles scrap.

A great advantage of the present hauling iin'thud is

its increased capacity. Comparative cost figures are

given in Table 1.

An installation at the American Radiator Company's
Buffalo works consists of five Clark Tructractors, two
for hauling materials to and from tiie foundry and
three for general w(uk. The first was purchased over
five years ago. All machines operate day and night

every day except Sundays and holidays, and sometimes
one shift on these days. All are equipped witli dumj)

' Reports on tliis type prepared by A. C. Nielsen Company.

bodies to handle sand. Index Number
Two work for the 6S8.281 Mechanical

foundry and move about handling

39 loads per day. One 658.281(002) Cost of conveyor

] . ,1 systems
driver operates two ma-
chines, his helper loading the .second while the first is

in transit. Loads vary from 840 to 3000 lb., and the

two machines handle 42 and lOi-. tons in the day and

night shifts, respectively. Table 2 shows comparative

costs.

TABLE 1. COST OF OPER.\TION—

CL.\RK AUTOMATIC DUMP TRUCTR.\CTOR

Standard Sanitary Mfg. Co.

Hadli.no Sand— IS Hr. per Dat
Depreciation—$1,610.25h-4 yr. of life M02.56

. . . < . 5„$1,610.25X0.06 „,„
'.\verage interest at 6 per cent = tX = tw.ov

4 J
Repairs and maintenance (including tires, periodic overhaul, inspect-

ing, and greasing) 300.00
Allowance for breakage due to accidenta 200.00

Fixed expense per vcar $962.95
Fixed expense per shift—$962.95-5-672 shifts $1 .43

Oa.solinc—4 gaT.X$0.21 0.S4

Oil— !4 gal.X$0.50 0.13

Operator's wage—$0.23 per loadX 35 loads 8.05

Loader's wage—$0. 18 per load X 35 loads 6.30

Total cost per shift, including loader $16.75
Total cost per ton—$I6.7.^•^49 tons 0.342

Cost per shift, not including loader, -
10.45

Cost per ton, not including loader—$10.45-i-49 tons 0.213

Comparison with Hand Method, Ubixo Wheelbarrows
Hand method—cost per ahift—5 menX $6 $30.00
(Piece rate system—$6 per man. Five men to handle 25 tons per shift)

Cost per ton—$30-!- 25 tons 1-200

Tructractor method—cost per ton (from above) 0.342

Saving per ton (in hauling cost) $0,858
Saving per yr. (in hauling cost)—$0.8.'JSX49 tons per shift X 672 shifts. $28,252.22

This annual sa\*inE is 17 times the cost of the equipment, and repays
the entire cost of the Tructractor in 22 working days

'.\llowing for intere.nt earned by depreciation re9er^•e.

The American Radiator Company operates Clark

Tructractors in many of its other plants, and owns, at

the date of this report, a fleet totaling 20 machines, con-

sisting of the following:

Hand Hoist Tructractors 8

Auto Dump Tructractors 7

Tractor .Alodel 1

(lark Truclifts 4

Total 20

If mI! these machines are being used as effectively on

their respective tasks as the two at the malleable iron

jilant at Buffalo, the net annual earnings (i. e., profits)

i)f the entire fleet amount to $35.29 X 312 X 20. which
equals .t220,209.60. These are net profits after full

557
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TABLE 2. COST OF OPERATION OF TWO CLARK TRUCTRACTORS
.\merican Radiator Co.—Malleable Iron Plant

Hauling S.vxd, Coal, Coke, axd Focndrv Refuse

Depreciation—2 tructractors

—

$3,2o0h-6 yr $541.67

, 7 ,,$3,2.50X0.06 ,,-,--
Average interest at6 per cent— -X 5 . lis. 10

Maintenance and repairs—2X $250 500.00

Total annual fised costs $1,155.42

Fixed costs per working day—$1,155.42-5-312 ®^-"9
Cost of driver—day shift 7.6.5

Cost of driver—night shift "-^.^

Gasoline—2 .shifts—3 gals.X$0.18 0.54

Oil—2 shifts n'2

Total operating costs per day—2 tructractors $19.66

Average cost per ton of material handled—$in.66-r-o2.5 tons $0,374

Savings Effected by Use of Tructractoks

Cost per dav of doing work bv hand—piece-work basis;

Day shift—13 menX$5.25 $6.S.25

Night shift—4 menX$5.50 22.00

Total per day $90.25

Cost per day using tructractors 19.66

Saving per dav S70.59
Saving per yr. by 2 Clark tructractors—$70.59X312 $22,024.08
.\verage cost per ton by hand—$90.25-^52.5 $1,719

Cost per ton using tructractors 0..374

Sa\'ing per ton $1,345

This saving paid for cost of tructractors in 46 working days

i.\llowing for interest earned by depreciation reserve.

allowance has been made for 6 per cent interest on the

investment, depreciation, maintenance, and operation.

At the Holt Mannfacturinnr Company plant the first

truetractor was purchased in 1919. and four are now in

use. Three are the regular tractor type, while the

fourth has a dump body for carrying sand and foundry

supplies. This one is also used as a tractor.

In the manufacture of "Caterpillar" tractors, tinic-

traetors are used to haul 4-wheel trailers which handle

the castings. Besides the.se duties they take care of

foundry .supplies and material received by rail. The

longest haul is 1.000 ft. and the average .500 ft. Five

trailers with 3-ton loads apiece are pulled at once.

Some daj'S one machine will handle 50 tons, but the

daily average for all four is 25 tons. See Table 3.

At the plant of the Reo ilotor Company 6 truc-

tractors are in operation. Five are of the tractor model

and one is equipped with a dump body. Recently a

truclift has been installed.

The factory covers an area of about 25 acres and

some of the hauls are as long as a half-mile. About

500 trailei-s of several ditferent styles are in use. They
all fit together in trains, 6 being handled at once.

Trailer loads vary from 1 to 2^4 tons. A driver and
helper work together. Costs are given in Table 4.

Conveying Systems

The Architectural Tile Company uses a system con-

sisting of a bucket elevator and screw conveyors, in-

stalled by tlie Weller ^Manufacturing Company,- for

the handling of felspar, flint, silica, and clay, Tal)le

5 shows the actual relative economy of the new method
over the old. The floor space saved is 50 per cent. The
equipment is now used at only one-fifth capacity.

- Reports on Wellor Equipment prepared by A. C. Nielsen
Comp.tny.

Within the past year a conveying system for rock

salt was put in operation at the plant of the Carey Salt

Company. One part of this system is a bucket elevator

which lifts the salt, after it is crushed to 21/0 in. di-

ameter, to the top of the plant, for screening and

reerushing to smaller sizes. This elevator runs at a

speed of 95 ft. per min. and handles an average of 285

tons of new salt per day, in addition to that which

must be recrushed. The ultimate output is to be 380

tons per day. Table 6 shows the cost figures on this

apparatus, which was made by the Weller Manufac-

turing Company. As it was not installed to replace

hand labor, no actual comparisons can be made.

TABLE 3, COST OF OPER.iTIOX—CL.VRK TRUCTR.\CTORS
The Holt Mfg. Co.

6 $1..525.00X0.06
Depreciation—$1,525 -^ Syr. .

.

•Average interest at 6 per cent-

Repairs and maintenance, including annual overhaul

.

Tires, one set
Gasoline—3 gal. per dayX300 daysX$0.09 per gal. . .

Oil—< gal. per week X.52 weeksX $0.80 per gal
Operator—4S hr.X52 weeksX$0.55 per hr

Yearly cost of operation—one Clark truetractor $2,137.60
Daily'cost of operation—$2. 137.60-^ 300 7.13

Daily cost of operation, excluding driver—$764.80-^300 2.55

Yearly cost of operation—4 Clark tructractors $8,550.40

Cost per ton moved = „„ . "
, onr. j 0.2850^

100 tonsX 300 days _

Cost of Trailers Pclled bt Tructractors

Depreciation—$250 -^ 8 yr

.

9,,$2.50X0.06
1Average interest at 6 per cent— -X r^ .

Repairs and maintenance. ...

Cost of one trailer per yr

$31.25

8.44

20.00

$59.69

Cost of 50 trailers per vr $2,984.50
Helpers' wages—IS hr. Xo2 weeksX?0.50 per hr.X4 men 4,992.00

Total cost of operating trailers, per year $7,976.50
$7 976 50

Cost per ton carried by trailers =
. .

" .,^.^„ ., _
—

_

$0.2659
100 tons X 300 days'

Direct Savings Due to Trcctractors

.\nnual operating cost of 4 electric tractors and 4 operators—^X $2,200 $8,800.00

Wages of 4 men on car unloading gang ^a sa\-ing by elimination of a re-

handling operation)—1X48 hr.X.52 weeksXSO.45 per hr 4,492.80

Total annual saving $13,292.80

'Indirect Savings Due to Tructractors

Increase in efficiency of the Transportation Department 25 per cent

Increase in speed of getting out repair orders 15 per cent

'.Mlowing for interest earned by depreciation reserve.

2Whilp these savings cannot be evaluated, the owner considers them of even

greater importance than the monetary savings.

TABLE 4. COST OF OPERATION—ONE CLARK TRICTRACTOR
Reo Motor Company

Depreciation—$1,595.^8 yr $199.38

. 9 ^$1,595.00X0.06 ,, „,
'.\verage interest at 6 per cent— -X ^ o.i.tw

.Annual maintenance and repairs, including tires, overhauling, inspect-

ing, greasing 135.00

.\nnual fixed expense '^*'^'?1

Fixed expenses per day— I3S8.21 -!-300 days $1 29

Gasoline—5 gal. at $0.16 per gal 0.80

Lubricating oil—H gal. at $0.60 per gal 0.08

Labor -Operator 10 hr. at S0.60 per hr $6
Helper 10 hr. at $0.tOper hr 4 10.00

Total operating cost per day '^f'JZ
Cost per day without helper 8.17

Cost per day (not including driver and helper) 2.17

The tractor for hauling motors has only one operator (no helper) and handles

180 motors per day, the cost per motor being $0,045.

'.Allowing for interest earned by depreciation reserve.

1
t
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TABIJE S. COST OF OPERATION OF WFXLER CONVEYING SYSTEM

Architectural Tile Co.

Portable Conveyors

^^^________ Tlie Atlantie Coast Electric Railway Company
operates tiiree i)ortable conveyors, furnished by the

Depreciation-j5,ooo + 20yr....^.^...^.^^.^.^.^. J25O.0O Portable Machinery Company, to handle coal. For-
•Averageintercatatopcrcent-.-x-^—r— 1.W.50

,„pj.ij. jj^g ^^.^j.,^ ^^.^^ performed bv .shovel and whecl-
Maintenance and repain,-e.ti,natea iso^

h-.ivuAv. About 70 dav.s ' work per vcar is required to

F!:;T'.:!^';L?t^iW day-t557:5o.28o: ! ! ! ! ! ! ! i ! ! ! ! ! ! ! ! ! ! ! ! ! ! *^"m """"He the total 24,000 tons of incoming fuel under

Fixed coat per car load of material handled-$557.S0 + 160 car. il^ '^'"'"^ method, but four men with the COnVeyOrS nOW do
Laborcnst pi'rioad—2mcnx3hr.xjo.45 2.70 the work of the previous 30, savine 260 man-hr. per
Power 0.24 ..' r ,, .

dav. In addition the storajje capacity of the space is
Total cost per load $6.68 ... , m i i ,> i ^, '

Average cost per ton 0.178 great!}' increasetl. lable y shows the comparison.

Suvmos ErrECTEO by Co.vveyino Lvstallatiox Sdbstitotkd tor Wbeei.-
BAKKow handu-nq Locomotivc Cranes

Coat of unloading a car bv hand—1 men X 2 daysX $4 $32.00
Cost of unloading a car with conveyor 6.60

j^^ ^jj^, -Warren Foundry and Pipe Company three
Saving in labor per car. ..

. , I?f5i methods of handling are used ^—electric traveling
baving m labor per year—$2o.34 X ISO cars 3,801 .00 ^ ^
Saving in demurrage charges... 175.00 cranes on yard Tunways, locomotive cranes, of which
Savmg.nlloorjpace—2,210 sq.ft.X $0.15 336.00 ^, ,, ^, x ^ ^ ^•,^' , • • i. ,

three of the Industrial \\orks are in service, and hand
Total saving per year $4,312.C0 \ r\ i. i ^ • ii
Total saving per ton—$4,3i2.oo->s,625 0.766 work. One Operator runs an electric crane, three men

=^^== operate each locomotive crane, and from 8 to 12 men
This saving pavs for the entire cost of the installation in less than 14 months. • i i • i i i i , ,

are required on corresponding work bj- hand labor.
=^==^^=^==^'^=^^^=^^=^^=^=^====^ Table 10 shows comparative costs.
•Allowing for interest earned on depreciation reserve. ^j tijg American Splint Corporation, a 15-ton Indus-

trial crane handles 50,000 ft. of logs in a 9-hr. day,
TABLE6. COST OF 0PER.\TI0N OF WELT.ER BUCKET EI.KVATOR „;i;.,„ nn f^ in P» 1 •

I 11 1 -f * *ipiling -iu to 40 it. high and back piling to the .same
arcy a ompanj

height, tloubling yard storage. The crane and three
- men do the work formerly requiring 12 men, or at a

Depreciation—$3,085 ^10 years $308.80 cost of .$19.17 per day against .$75.60 formerly, saving
' Average interest at 6 per cent-j^x *^ °^y °*^

101.80 $55.4.3 per dav Or $16,629.00 in 300 working days.

Power— 135 kw. hr. X 300 days at $0.02 810.00 The Columbia Sugar Company uses an Industrial
Maintenance—I's hr. X52 weeks at $0.35 per br 81.90 -in-, , ,•
Repairs— none, to date cranc 111 handling coal, sugar beets, limestone, etc.
La6or-none required

Five hundred tons of coal are handled daily at a cost
Total cost of operation per year »'-302-2o of 1^ o cents per tou. Time required. 30 min. Cost by
Cost per 9 hr. day (300 days per yr.) $4.34 hand 8 ccnts per ton ; time 10 lir. per car. Four hun-
Cost per ton handled (present actual figures^ jj^j^j^ 0.016 di'cd twentv-fivc tons of bects are handled per day;

^ . . u J, 1 V. ..-..„. **^'' .,^/^.,t cost by hand 9 cents per ton ; by crane 2 cents per ton.Cost per ton handled when maximum output IS attained = $0.0115 - ft. ^ i<. j^v,i iv»^.

380 Fifty-ton car unloaded by crane in 45 min. ; by hand— this requires 7 hr.

'Allowing for interest earned by depreciation reserve.

In the jiowcr jilant of the Freeman Dairy Company
a coal conveyor installed in 1923 handles 2,55,") tons

of coal annually from the bins to the firing floor. Lack
of space prevents direct discharge into the stokers.

The apparatus is used only l^U hours per day. Table

7 shows the cost comparison between hand and me-

chanical methods.

A Link-Belt coal conveyor which handles 10,000 tons

annually was installed in a western coal yard 16 years

ago. Cars are unloaded at the rate of 25 tons per hr.

The apparatus has to be operated only jiart of the

time. Figures are given in Table 8.

In jirogressive foundry operations conveyor systems

have brought about savings. The Kelsey Wheel Com-
pany has doubled ])roduction by installing a Link-Belt

mold-conveyor. Previously one-half day was used in

molding and one-half day in pouring. As the hourhi

output is the same under both schemes, the daihj out]>ut

•is twice as great under mechanical methods. Only one-

tenth of the floor space is required, steatly work is

obtained from each omidoyee. and helpers to move the

product have been eliminated. No cost data in figures

are available.

TABLE 7. COST OF OPERATION OF WELLER CO.AL CONVEYOR
Freeman Dairy Co.

Depreciation—$1,300-^20 >T $65.00
.« . . .« . 21 $1,300X0.06 ,-„^'.\verage interest at 6 per cent— ;^y, 40.95

Repairs and maintenance 20.00
Power—OSO kw. hr.X$0.0175 11.90

Total operating cost, excluding labor $137.85
Labor 4,SSOhr.X $0.60 2,628.00

Total cost of getting coal from bin to stokera $2,765.85
$2,765.85

Cost per ton of getting coal from bin to .ntokera 1.08
2.555

Cost of conveyor per ton of coal handled lif ilisrhar^r wer* $1.17.85
directly into stokers) . . 0.054

2.555 ^=^=r
Savings Effkcied ur Coai. Con\ etor

Labor cost without conveyor—24 hr.X 365 days y $0 60 $5.2.56.00
Present cost with conveyor 2.76.5. S5

Saving per year due to conveyor $2,490.15
$2,4!X).15

Saving per ton due to conveyor . . . 0.98
2.555

Thia saving repays the cost of the investment in G nvrntlis.

Allowing for intcrrst earned by depreciation rrjvr\-e.

3 See MAyAOEMEN'T AN'D ADMINISTRATION', Xovenibcr 1923,
p. 611, ".\ Cost Coinpnrison in H.indling M.TteriaIs," by Shell-

in.in B. Brown.
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A 35-ton Industrial crane belonging to the Sullivan

Granite Company performs all the functions of han-

dling hu\k and unit materials. Six laborers at 65 cents

an hr. costing $5.20 a day or $8,000 per year are re-

placed. Little can be done by six men ; but $8,000 per

year pays the cost of operating the crane, including

operator, interest on investment and depreciation. In

addition, the crane does work impossible for the men.

TABLE 8. COST OF OPERATING LINK-BELT CONVEYOR

Additional Shed Costs

Depreciation -^r- $.350.00

7000X0.06^21 „„„ ,.
Average interest at 6 per cent 5—~~ 20 ''O.oU

Repairs
"

200.00

Taxes on shed 64.29

Insurance on shed and contents 262.50

Total annual charges $1,097.29

Costs of Operating the Equipment

Depreciation! ___ $218.75
16

.Average interest at 6 per cent — n~— ^-Tft
111.56

Repairs' : 187.50

Oil, waste, etc 50.00

Power i5;^x50X0.03 600.00

Labor" i2^x»2.88 720.00
40

Taies 85.71

Insurance 350.00

Total annual charges on machinery S2,323.52
Add annual charges on shed 1,097.29

Total annual charges for mechanical handling $3,420.81
Cost per ton 0.342

Cost with Hand Methods
10,000 tons annually -^40 tons per C3r = 250 cars

Unloading 250 carsXln hr. per carX$0.80 per hr. = $2,250.00
Loading 250 cars of coal into trucl£sX20 hr.X$0.60= 3,000.00

Total annual charges for nand methods $5,250.00
Cost per ton 0.525

If loss of time by motor trucks is assumed as equivalent to a cost of

25 cents per ton, then 10,OOOX$0.25 adds anmially 2,.500.00

Hand shoveling 5,250.00

Total costs—hand methods $7,750.00
Costs per ton 0.775

^This figure assumes that apparatus is now worn out. .Although 16 years
old it is still in first-class condition.

^Including damage from a fire.

•Three men at $0.60 per hr. each, unloading a 40-ton car.

On the Chicago Eastern Illinois Railroad a 15-ton

Industrial crane stocks coal from cars to bins at the rate

of 50 tons in 16 min. Cost of handling 1% cents per

ton. Crew consists of three men.

On the Boston Elevated Railway a lO-ton Industrial

with a crew of operator and two men cjirries out the

following

:

Unload from flat ears 540 ties per hr. Formerly took

twelve men 2^2 hr. Crane piles ties 18 ft. high. Men could

pile only 12 ft. high.

Handling cages of treated wood block paving. Crane will

dump 12 cages or about 18,000 blocks per hr. Same work
formerly took 12 men about 4 hr.

Crane and crew handle about 75,000 ties and 1,500,000 bd.

ft. of lumber per year.

The Delaware River Steel Company operate three

Brownhoist cranes for work in their blast furnace

plant. On one. a 15-ton type, they have kept costs. The
other two do miscellaneous work. All are run 16 hours
a day and are used two-thirds of the time, as each of

th^ three in turn is taken out of service for inspection

and repairs. The work consists of handling ore, coal,

coke, limestone, pig iron, and slag. Table 11 shows

cost data.*

A 20-ton Link-Belt crane and six men load on freight

cars an average of 25 crated Hupmobiles daily for

export .shipment. Each crate weighs 4,000 pounds.

Recently this crane loaded 28 crated automobiles on

freight ears in IV2 hours. This work alone formerly

required the full time of 30 men.

The crane is also used for unloading coal and build-

ing material from freight cars. At top speed it unloads

a 70-ton car of coal in 40 minutes—while with hand-

shoveling it would take 4 men practically the entire

day to unload one car.

On the basis of 6 months' actual service the crane has

saved the entire time of 35 laborers—something over

$40,000 yearly in wages—and pays for itself every 414

months from the standpoint of labor economy alone.

TABLE 9. COST OF COAL HANDLING BY PORTABLE CONVEYOR

Atlantic Coast Railway Company

By Conveyor

_, . ,. , 3X$640-f$160 j,„^Depreciation' -^ $173.50

» .» " .13^20.80X0.06 „.„
.\verage interest at 6 per cent y^X :z 67.60

Repairs, maintenance, oil, etc 2S0.OO
Electric current 260.00
Labor, 4 men, 70 days at $5 per day 1.400.00

Total $2,18L10
Cost per ton 0.091

Cost Under Hand Methods

.Vnnual cost oi owning and maintaining 30 wheelbarrows and .30 shovels $430.00
Labor—30 men, 70 days at $5 per day I0..500.00

Total $10,930.00
Savings per year 8,749.00
or the equipment paid for itself every 75 days

•Conveyors cost $640 each. Total wiring cost $160.

TABLE 10. MATERIAL HANDLING COSTS

Warren Foundry and Pipe Company

Method
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TABLE U. IJ-TON BROWNHOIST LOCOMOTIVE CRANE
Delaware River Steel Co.

Opehatisc ox Stock Pile with m On. Yd. Bccket

Depreciation— .V:

'

$1,963.80
10 >TS.

11 ft 1 o A ^ftV o rvi

Average yearly interest at 6 per cent «• —; X '—~ '— 64S.05

Repairs and maintenance 1 ,000.00
Fuel 1 ton per day X 365 daysX H = 243M tons X»8.00 1,946.64
Labor— 1 operatorX60 cents per hr.X24 hrs.X365day» -$5,256.00

1 firemanX42cenUper br.X24 hrs.X365daya - 3,679.20

SS,935.20
tS,935.20X H .'i,956.S0

Total annual operating cost $11,515.29

Ton» bandied, Ore 120,000
Coal and Coke 50,000
Limestone 1,000

Total 171,000X H 114,000
111 'il S ''Q

Coat per ton = *
^^^^ 10.1010

Co«tof hand labor = 20 menXW.oO per dayX365 daysX H $21,900.00
Coat of crane operation 11.515.21*

Not annual saving on 1 crane $10,384.71

•oi Qoo 00
'

Cost per toD, hand naethod—
"

" '^CC. $0.1921
114,000

Coat per ton, crane method $0.1010

Net saving per ton $0.0911
The crane pays for itself every two years.

TABLE 12. COMP.UllSOX OF COSTS FOR OPER.\TING POWER-
DRH'EN JIB CRANES AND NILES ELECTRIC TRAVELING CRANES.

YEAR 1923»

Warren Foundry and Pipe Company
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T.\BLE 13. DATA ON ECONOMIES OF VARIOUS TYPES OF MATERIAL HANDLING EQUIPMENT

Comparisons with hand methods or semi-mechanical equipment given where available. In other cases operating data only are tabulated.

Bucket conveyor

Conveyor for as-

sembling

Locomotivecrane

30

Type of
Apparatcs

Tructractor

Electric hoist

Screw-jack loco-

motive hoist

Cupola charging
machine

Car dumper

Plant Where
Installed and

Date

M. B. Farrin Lum-
ber Co., 1921*

Riter-Conley Mfg
Co., 1923*

Minneapolis Light
Co.. 190S

Detroit Vapor Stove
Co., 1916

Sonken-Galamba
IronandMetalCo*

St. Helens Dock and
Terminal Co.

Dwight P. Robinson
Co.

McKenna Process
Co.. 1913

Grand Rapids Mal-
leable Co.

Grant Iron and
Metal Co.

Sewerage Water
Board of New Or-

leans
Voth Hardwood Co

Dempsey Lumber Co

Hubbell Sand Co.

U. S. Metals Refin-

ing Co., 1905

E W. Bliss Co., 1916
and 1917*

Winchester Repeat-

ing Arms Co., 1915

S. Ward Hamilton
Pressed Steel Co.

Fried-Lang Leather
Co.

Paper Manufac-
turers Co., Inc.

Mercury Mfg. Co.

School of Industrial
Art

Consolidated IceCo.*

E. Conran & Sons

Railroad shop

Miscellaneous instal-

lations

Union Electric Light
and Power Co.

Make

Clark

Link-Belt

Industrial

Brownhoist

Link-Belt

Shepard

Whiting

Link-Belt

Handling Service
FOR Which Used

Lumber (on trailers)

and switching cars

Steel (on buggies)

Coal (up an SO ft.

bluff)

Assembling stoves

Scrap

Lumber

Number
Used

It

1 20-T.

1 20-T.

BuildingR.R. freight l 40-T.
depot

Rails

Miscellaneous

Scrap

Excavating, filling,

handling rails, etc.

Lumber

Lumber

Sand

Coal, coke. ores, slag

Steel, machinery,
forgings

Coal, scrap, switch-

ing cars, etc.

Coal, switching cars,

etc.

Iron and steel

Metal pickling

Leather

Paper

Trailer frames on
punch presses

Ashes

Ashes

Pipe and fittings

UnwheeUng and
wheeling locomo-
tives

Pig iron and coke

Coal

1 12-T.

2 20-T.

1 20-T.

1 IS-T.

1 15-T.

1 20-T.

1 10-T.

I 5-T.
I 10-T.

1 15-T.

1-floor

control
Lift-

about

1 Lift-
about
1 Lift-

about

1 Lift-
about
1 Lift-
about
1 Lift-
about
1 Lift-
about

Loads
Handled

Sfoundrics

1}-^ to2
tons per
trailer

2 to 65
tons total

225 tons in

9 hrs.

300 tons
per day
100.000 to
300,000 ft.

in S hrs

500 tons in

11 hrs.

400 tons
per day

225,000 t<

250,000 ft

per day
100,000 to
2.W,000ft.
in S hrs.

1300 to
1560 tons
per dav
45 to 150
tons per
day

Coal—50
tons in 25
mins.
Scrap—

1

car per hr
Turnings

1 car in

35 mins.
2 to 15

cars of
coal in S
hrs.

IH to 10
tons
12 to 15
tons per
dav
100 to
1000 lbs.

.500 to
1500 lbs.

2 tons per
per day
tons per

day

10 tons
per day

car at a
time

Men
Required

10

100

3

50

6(?)

2

1

1

2 or 3

Men for
Hand

Methods

Cost of
Handling
By Equip-
ment

50

60

100

25 to 30

SO to 100

30

1

4 to 6

2 or more

SO. 125 per
1000 ft.

lumber ft

$14.20 per
daytt

Cost of
Handling
BY Hand

$3.50 per
hr.

$0.41 per
1000 ft.

Construc-
tion labor
$500 per
day
$0.05 per
ton

3 men
3 hrs.

32 sees,

per piece
20 mins.
per day
1 hr. per
day
3 hrs.*

work, 2 oi

3 men

2>/t to 23
cents per
ton

Rotary-
dump
method,
man 2
mins.

$0,162 per
1000 ft.

lumber

$24.77 per
day

Total
.Savings
3Y Use of
Equip-
ment

per Yr

$4,646.72

2,959.60

$1.46 per
1000 ft.

Construe
tion labor
$1000 per
day

S men
IK days

1 min. ppr
piece

hrs. per
day
2 hrs. per
day
3 days*
work, 4 to
6 men

Bottom-
Idump

1 method, 2
men 30

30,000 to
45,000
41,000

18,000 in
six weeks

Additional Ad-
vantages Credited

Congestion elimi-
nated. 15 horses
eliminated. 71 per
cent return on in-

vestment
Saves $S000 in in-

creased production.
Labor turnover
greatly reduced.
Pays for itself in

about 54 days

Increases production
Saves 50 per cent of

space
Big saving in time

13,000

Pay for
themselves
each year

Pays for

itself each
year

10,000

2,500

2.500

1,144

400

292

14,000 to
36.000

Labor of
from 2 to
5 men
saved in

each case

Doubles production

Increases production
100 per cent

Performs big variety
of other work

Unharmed by acid

fumes

Increased production
on one process 66 per
cent

Labor condition?
bettered

•Equipment cost: Items (1) $6500: (2) $16,000; (5 to 15 incl.) $7500 to $15,000; (16) $5000 and $6000; (25) $300. titem (2) Another purchased recently.

ttTotal annual operating co»U: Items (1) $15,793.93; (2) $3976.



Quality Production From tlie Ai)[)licati()n of

Automatic Ilandling Equipment
Labor-Savin^r Methods of The American Suijar Refining: Company

By CLARENC K J. ALFRED
Supcrvuor of Production, American Sugar Refining Company

AI.ON(i time ago the jiopular conception of me-
I'haiiical methods of turning out goods linked

mass jiroduction with inferior quality. Today
however, few people, and industrial executives least of

all. question the fact that the substitution of machine
oj>erations for hand labor has had the very opposite

etfeet, raising the grade of workmanship in practically

every inilustry.

The necessity for lowering costs in the manufacture
of products, especially in the competitive field occupied

I AlTOMATle C.VRTOX FOKMINO M At H 1 ^

by articles of household consumption, has been one im-

portant factor in the adoption of mechanical methods,
as improvements were worked out, ene by one. Tlie

increase of demand with the growth of population
is a second factor. A third is found in the higiier

standards of living, which has resulted in more exact-

ing requirements from the trade without a relative in-

crease in prices. Still another factor is the lal)or

situation, witli its elements of high wages, and com-
parative reduction in numl)ers of men and wonirii avail-

able, as new industries have sprung up.

The problem of the American Sugar Retining t mn
pany has been to supply a steadily growing demand
for Domino Package Sugars, in a manner to assure

profital)le operation. The company has five refineries

in the eastern and southern portions of the United
States, in all of which modern improvements have been
introduced to insure strictly clean and sanitary methods
of production and at the same time reduce costs. The
present article describes the handling methods used in

Index Number

658.281:664.1 Mechanical

handling in sugar refinery

the packing departments
in one of this company's
I)lants, which is one of

the largest of its kind
in the world.

In the small package department. Domino Granu-
lated, confectioners, powdered, Old-Fashioned Brown
and Yellow sugar is packed. Crystal Domino Tablets,

a sugar of the highest quality, is packed in a second
ilepartment, while the Individually Wrapped Domino
Tablets are handled in another section.

Domino granulated sugar is packed in 2 lb., 31^ lb.,

and 5 lb. cardboard cartons and in 5 lb., 10 lb., and
25 lb. cotton bags. The mechanical equipment emploj'ed
is of recent development, and has been improved each
time experience has jiointed out the desirability of a

further change in handling methods.
From the last drying operation in the refinery,

granulated sugar is delivered to a large conveyor run-
ning through the top storv- of the packing building. An
inspector watches the sugar to make sure that uniform
(|uality and pure whiteness are maintained. At regular
intervals samples are taken. These samples are com-
bined each day and sent to the superintendent, who
thus has direct control over the grade of product.
From the conveyor, sugar is discharged into large

storage bins. One man watches this operation and
ad,iu.sts the dumping mechanism to keep all compart-
ments filled. When the contents are required for pack-
ing, a regulating door at the bottom of each bin is

opened and set for the correct rate of flow. The sugar
then passes over a final screen into the discharge pipe
leading to the filling machines.

Handling of Cartons

Cartons, or small boxes, are made from cardboard
in the company's own container plant a few blocks
away. The cardboard is cut, with a minimum of waste,
into the shape of the flattened out boxes, and is scored,

printed, fohled over, and glued on the seam. The
collapsed boxes are then stacked in bundles on special
trucks with slatted sides. One side is removable, while
Ihe others are stationary. Trucks hold a definite num-
ber of cartons of each size.

When loaded, the trucks containing the cartons are
run directly onto motor vehicles and delivered to the
packing department of the refinery. Freight elevators
carry them to the floor where used. Ilere they are
wheeled to the filling machines, and from this point
they are handled automat ieallv.

563
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Cartons are stacked in the feeder of each machine.

One by one, they are automatically picked up, spread

open by a knife, and pushed on a wood block former,

the fii"st step in a four-stage process on a circular

machine. At the second quarter turn, the inside bottom

flaps are folded in. Between the second and the third

steps glue is applied and the two outer bottom flaps

are pushed in place. In the third position, pi-essure

is applied to seal the bottom. At the fourth stage,

a blade pushes the carton from the former onto a

chain conveyor, which carries it to the filling machine.

Delivery of cartons to the conveyor occurs at in-

tervals to allow a short space between the boxes as

they travel along the guides. At the filling machine
they hit a stop, and are pushed, one after another, into

the machine. The operation of filling is conducted in

stages and takes place as follows. (See Fig. 1).

Method of Filling Domino Cartons

Each carton is first fed under a pipe from which
it receives about three-quarters of its full weight of

-sugar. This sugar comes from the overhead storage

bins down pipes, as previously described. The next

motion of the machine carries the carton to a second

filling point. Here it rests on a scale set to lower

when the correct net contents ai-e in the carton. As
the box gets in place the sugar begins to discharge into

it, but at a slower rate than at the previous station.

When the scale goes down, the flow of sugar is shut oft'.

The machine starts again and moves the box along to

another part of the conveying system. Here the two
inner flaps of the top are folded in, glue is applied, the

other flaps are closed, and the box is passed on to the

pressure rollers. In passing under these it is firmly

Fio. Packing Filled C'irtons Into Casbs

sealed, and continues on its way to the loading bench.
Up to this point the handling has been altogether

mechanical. One operator attends to filling the bins,

one operator supplies cartons to five filling machines,
and one operator watches and adjusts the same five

machines to prevent anything going wrong. Stop
motions are rigged on each machine which will shut
down the particular unit if jamming of cartons or a
gap in the supply occurs. Should there be no carton

Fig. 3 Stitching Fiber-Boakd Cases

ready to enter the filling machine, the machine will

not discharge at either station. If jamming occurs in

the machine it will stop, and will not pick up any more
cartons until relieved. When too many cartons pile

up in front of the filling operation the carton forming
machine stops. Processes are synchronized, of course,

so that shutting down is not an ordinary occurrence.

Packing of the cartons into containers is done by
hand. (See Fig. 2). Twenty-five 2 lb., twelve 5 lb., or

twenty-four 1 lb. packages, are put into each fiber-

board box. The boxes are received at the plant knocked
down, and are taken to the floor where used. Here
the bottom flaps are closed with copper stitches, on
machines for this special work, as shown in Fig. 3.

The containers as made are placed on trucks and moved
to the packing stands, one of which is fed by each
filling machine unit.

The cartons approach, at a rate timed for con-

venient but continuous packing. A girl, who is seated

at the end of the conveyor, attends to the packing and
at the same time stamps the container with her num-
ber and the date of production. By this means any
defective work may be traced back to the unit where
it occurred, and the trouble may be corrected. When
the container is filled, the operator pushes it onto an
inclined roller-conveyor, and it passes to a similar

conveyor running lengthwise of the department, on
which boxes from all filling stations travel to a spiral

chute leading to the sealing floor. Each filling unit

handles approximately the same weight of sugar per
day. A relief operator substitutes, in turn, for each
girl, so that fatigue of workers is eliminated.

Handling of Powdered Sugar

Domino powdered sugar and confectioners' sugar,

packed in 1 lb. cartons, are handled in a manner simi-

lar to that for granulated sugar. The fineness of the

product, however, would cause it to sift from the

cartons, and it is necessary to put waxed paper linings

in the boxes. This method of packing also protects the
contents from atmospheric conditions which would cause
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Fig. 4 Sealing Cases and Nailing Boxes for Shipment

the sugar to absorb moisture and become lumpy. Con-

sequently, after the boxes are formed, the machine
carries them to an intermediate station. A largre roll

of waxed paper, mounted on the maehine. is cut, folded,

pushed into the box, and sealed along the longitudinal

joint. This is done from the bottom, the opposite

of granulated sugar cartons. The top of the waxed
paper lining is neatly intcrfolded, so that the sugar
is fully jiroteeted but readily accessible for use.

Before being lined the machine moves the carton

under a device which drops a small advertising insert

into it. After lining it goes to the filling station.

In going from this latter point to the sealer it passes

over a shaker which agitates the contents and insures

the carton being tilled full. The waxed paper lininj:

is next sealed at the bottom, then the cartons them-
selves are closed and sealed. Packing into containers

follows in a manner similar to that for granulated

sugar. Powdered sugar is much harder to handle than

granulated becau.se it will not flow readily.

Counters on all machines register the daily output.

This method insures accuracy and saves a great deal

of time and clerical labor.

Maintaining a Check on Weights

A careful check on weights is kejit at all times. An
inspector of the jiacking department removes at least

one package in every 100 going through eacii machine,
and weighs it to the hundredth of an ounce, to prevent
any variation from the full net weight. In addition

to this cheek, an inspector, reporting iiidepciidcntly

to the weighing dejiartment. keeps a record of net

weights in the cartons coming from each maeliine. U>

make sure that nothing is overlooked.

C'ontainers from tlie various points of jiacking are

all fed to the main conveyors whicli discharge them
into chutes leading to the lower floor. Sealing is done
on this lower floor, one section of which is shown in

Pig. 4. The sizes of shipping receptacles vary with
the sizes of cartons, wliether 1 lb. powdered, or 2 Hi..

3':.. lb., or 'i lb. granulated sugar packages.
Two girls apply .silicate of soda to the inner flaps

"f the containers as they pa.ss on the final section of

conveyors after leaving the chutes. Four helpers, one

for each size of box, pick up the approaching cases,

;ind load them on separate platform trucks. They are

inverted in the process so that they seal under their

own weight. Only one size is placed on each truck.

The sugar is then moved to the warehouse floors, and
"ilier trucks are brought up to be loaded.

This metiiod of sorting containers and loading trucks

IN followed to cla.ssify products for shijiment. Under
ordinary conditions sugar moves out of the plant as

promptly as produced. A costly rehandling is avoided

\>y leaving the cases on the trucks after loading, later

iiiakiiig u]) trains of trucks, and taking them by large

platform elevators and tractors from the intermediate

storage floors to the shipping points—to lighters for

steamship loading, to car floats for rail transporta-

tion, or to motor trucks for local distribution.

Handling of Sugar in Small Bags

Domino 5-lb.. lU-lb.. and 2.5-lb. cotton bags are filled

by a process quite different from cartons. The method
is illustrated in Fig. 5. Granulated sugar from the

overhead bins feeds down pipes to the different ma-
chines, which are equipped with loading buckets.

There are four weighing buckets on each machine for

filling .") lb. bags, three on those filling 10 lb. bags, and
two on those for 25 lb. bags. The buckets fill up with
the full weisrht of sugar in fach case, and discharge.

Fio. 5 Filling Bags with Domino Graxclated Sugar

one after the other, tlintugh a spout on each machine.
A truekload of sewed and jirinted bags is located

alongside of the operator, who opens and puts them
under the spout to catch the successive quantities of
sugar. Till' filliii!; maclilni' has a revolving table which
carries the tilled bags around to a girl on the opposite

side, who runs them througli a sewing machine with a
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horizontal needle. A foot lever is used to shut off the

sewing machine, when necessary. A hand lever within

reach of the girl filling bags enables her to stop the

entire mechani.sm if anything goes wrong.

When sewed, the bags are mechanically pushed off

of the circular table by means of a guide, and fed

down a chute to a packing table on the floor below,

where they are packed in 100 lb. burlap sacks. Fig. 6

shows a view of the packing-room. As these sacks are

filled they are loaded on a conveyor paralleling the

packing table, and run through a large sewing machine

which closes the tops. From this ]ioint they are chuted

to the warehouse floor, loaded on trucks, and taken to

the .shipping points.

In many instances Domino sugar in small bags

is shipped in barrels. For this method a circular

grating, about 2 ft. in diameter, is removed from the

packing table. The small bags fall through the open-

ing into a hopper truck beneath, which is replaced

by another when filled. The filled trucks are moved
into an adjoining room and the bags packed into

barrels, the barrels being placed on .shakers to settle

the contents. Each barrel holds 64 5-lb. bags, 32 10-lb.

bags, or 12 2.5-lb. bags. They are then weighed and
headed and are ready for shipment.

Domino sugar in cartons for distant water trans-

portation points, and especially for export trade, is

packed in wooden eases instead of fiber-board con-

tainers. The boxes are packed in the usual way. and
a conveyor discharges tiieni to a spiral cliute leading to

a lower floor. Here they are switched out of the line

of fiber-board boxes and run to a nailing machine.
(See Pig. 4). In one operation the lids are nailed

on, and then the boxes are wirebound and taken on
trucks to the shipping floor. (Fig. 7).

A verj' interesting and original process, in use solely

by The American Sugar Refining Company, is the
preparing and packing of Cry.stal Domino Tablet Sugar.
This is a quality product of a pure white color obtained
by a high degree of refinement, with particular care
to maintain crystalline structure and sparkle. It comes

from the refinery in slabs about 15 x Sy^ x % in. in

dimension and weighing about 3I/2 lb.

The slabs are trucked to the packing department,

trimmed to size, and sawed and cut into tablet form.

The process is designed to preserve the crystalline

structure and sparkle obtained by the special methods

employed in manufacture. A system of belts and con-

veyors handles the sugar and carries the emptj- and
filled cartons to and from the packing units. The
actual packing of the sugar is by hand. All of the

processes, of course, are synchronized to prevent any

congestion of work, with provision for shutting off the

supply of either sugar or boxes in case of necessity.

The boxes are specially dimensioned, SiJ. in- long, 5 in.

wide, and I14 iii- deep, to fit the .scheme of packing.

After being weighed, the boxes pass registering

counters to keep track of the output, and are carried

past girls who attach sealing labels, and thence to the

loading bench. Here thej' are packed into fiber-board

containers, 30 2-lb. cartons to each case. In the process

they are .stamped with the packer's number, and with

tlie date. The containers have been set up, stitched,

stacked, and trucked to the packing point. When filled,

cases are hand sealed and trucked to storage.

Very careful checks on the weight of sugar, quality

of work, and economy of operation, are maintained.

One inspector in the department takes a percentage of

the filled boxes, reweighs them, and records the results.

Another inspector, responsible to the head of the weigh-

FlC: .-^niKijuioM Showing Variety of Pack.\ges ox Trucks

iug department. inde|ieiulont]y does similar work. .No

variation from the net 2 lb. is permitted.

Broken sugar from each unit is collected and
weighed on the lower floor. "When the amount runs

beyond a fixed maximum, based on experience, an in-

vestigation is instituted to remove the cause. Powder
from the sugar cutting macliincs is collected by suction,

weighed and recorded. Each carton unsuitable forf

filling is accounted for. Tliese checks eliminate waste.

No figures have been compiled showing the actual

savings brought about by substituting mechanical

methods for hand processes. It is probable, however,

that at least half of the labor cost has been saved.



Wage Incentives and Profit-Sharing
Profitable Metliods for the Small Factory—IV'

By GEOFFREY C. BK()\\.\

Chief Engineer, Jacques Kahn, Inc.

Af^
\vc approach the subject of "wages," we are

confronted witli two apparent irreconcilables

^ in the divergent viewpoints of the employer on

the one hand, and the wage-earner on the other. Should
the average small factory employer be asked to provide

a suitable definition for wages, he would undoubtedly
replj" that tliey are in the nature of a cost feature or

liability—something appearing on the wrong side of

the ledger, and therefore, in the interest of the busi-

ness, to be held at a strict minimum. To the work-
man, however, wages are an asset; his stipulated and
only return, not only for the work that he is prepared
to deliver, but also, in the words of J. S. Mill

—"for
all the feelings of a disagreeable kind, all the bodily

inconvenience or mental annoyance connected with the

employment of his thoughts or muscles, or both". The
employer, from time immemcrial, has felt a strong per-

sonal interest in holding his wage liahility to the

smallest possible figure. The workman has had equally

cogent, anil possibly more pressing reasons for desiring

that his xvayc asset be maintained at a maximum figure.

The conflicting character of these two viewpoints has,

in the past, provided cause for nearly all the dissen-

sion that has ever occurred between employer and wage-
earner. I read recently of a curious old poem, written
in the reign of Edward IV, which shows that, in

Fifteenth Century England, a system of organized
oppression was in full swing, to the disadvantage of

the working class. The cloth-makers of the time com-
pelled the workmen to take half their wages in mer-
chandise, which they estimated at higher than its

actual value. The poet projiosed that "Wyrk folk be
payed in good mone, " and that an adequate law be
passed to that end. According to the account, .such

a law was passed in the fourth j-ear of Edward IV 's

reign. The erafts-guilds in the seventeenth and eight-

eenth centuries, by limiting the number and lengthen-
ing the term of apiircniices. were able to influence labor
supjiiy and demaTid.

In reviewing industrial relations as they existed in

the craftsmanship era, no evidence is found of any
attempt to devise a wage system that would operate
to the complete satisfaction of employer and wage-
earner alike. In a general way, the proprietor's con-
ception of low wages wa.s unsatisfactory to the journej'-

man, the aspiration of the latter toward hi^h wages
was unsatisfactory to the proprietor, and an agree-
ment was only reached after a process of hard in-

> rrocciliiijr nrticlcs liiive ;i|)|ie,nreil in M.\>J.\<1EMKXT .\Nn
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dividual bargaining, in Index Number
which the workman, 658.32 Wages
owing to his relative in- 658.324 Profit-sharing

ability to remain idle or

to emigrate, was at a very decided disadvantage.

The industrial revolution of the latter part of the

eighteenth century, the gradual passing of the crafts-

manship era, and the advent of large-scale industry,

conduced to destroy the old-time relations between cap-
ital and labor. The most interesting and important
period in the hi,stor\- of wages is that of the nineteenth
and the present centuries, because, numbered among
the man.v industrial developments of this era, has come
an attempt scientifically to formulate a new system of
wage-payment that will be satisfactory alike to em-
ployer and wage-earner, in that it gives to the former
a minimum wage cost, and to the latter a maximum
wage return.

Day Work Versus Old-Style Piece Rates

The oldest of the wage systems, and the one most
commonly found in small factories today, is the day
work, or hourly sy.stera. This method, involving the
payment of a flat rate per hour, has long been re-

gardeil by modern management as the least efficient of

the wage systems, in that it establishes no connection
between pay and performance, and thus provides no
incentive to the workman to increase his effectiveness.

A common result of the day work system is that the
workmen in time succumb to the monotony of their

various jobs, their daily effort steadily lessening until

a point is ultimately reached when labor cost is so high
as to be prohibitive.

Early in tlie eighteenth century we find attempts to

counteract the defects inherent in the day work system,

by the institution of wage payment by the piece or unit
of output. This system was concerned not at all with
l)roviding an incentive in the shape of increased earn-
ings for increased output, but was rather designed to

eliminate the idleness or "soldiering" of workmen em-
ployed on the day work basis. The piece-work rates
were usually based on an old record of past perform-
ance, or if. as it frequently happened, no such record
was in existence, they were ba.sed on either a guess
or an opinion held by the employer or by a foreman,
as to what constituted a proper day's work. Piece-
work rates established in this haphazard way were.
ol>viously. foredoomed to wild inaccuracy. Sometimes
they were much too iiigh. in which case they were sub-
jected to a slashing process, this reduction being effected
in a manner just as unscientific as that in which the

567
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rates had been originally established. More often,

though, the rates were too low, the employer being

prone to err in a direction favorable to himself. In

these latter cases, after the workmen had for a con-

siderable period striven unsuccessfully to earn a fair

day's wage, and had suffered privation while doing so,

the rates were reluctantly, and often inadequately, in-

creased.

These pioneering attempts to establish piece-work

systems, culminated in the "sweat shop" and similar

abuses attacked by Kingsley and other Mid-Victorian

writers. The condition of the working class during

the half-century following the industrial revolution was,

on the whole, deplorable, and the term "piece work"
has never entirely recovered from the opprobrium
which it incurred during the early decades of its use.

It is small wonder that the majority of trades unions

have, from the start, held the idea of piece work in

strict anathema..

These two wage systems, the daj' work and the old-

style form of piece work, are those most commonly en-

countered in our small industries today. The day work
system, with its pristine defects, is used exclusively in

the majority of them. The old-style piece rates, where
found, while more equitable than those of 50 years

ago, are, on account of their unscientific basis, still

subject to great inaccuracy.

Wage-Incentive Systems

The application of time study to manufacturing
oi)erations, and the accurate determination by this

method of proper output standards, have in the past

40 years, wrought a gradual i-evolution in the indus-

trial attitude toward wage payment. F. W. Taylor's
early experiments in the machine sliop of the Midvale
Steel Company brought to light the fact that work-
men employed on the day work basis did not, as a rule,

work efficiently, for the reason that has just been set

forth. Thoy further revealed that the same workmen,
if placed on the old-style or unscientific piece-work basis,

devoted a considerable amount of thought to devising
ways of curtailing their daily outputs, in order to avoid
a reduction in existing piece rates, experience having
taught tliem that such a reduction would probably
follow any attempt on their part to speed up. These
first time-studies established, beyond question, the fact
that workmen could, without discomfort, undue fatigue,

or any other ill effect to themselves, increase their

efficiency to a point far beyond that which they ever
attained under either of the two existing wage .systems;
also that management itself had but a faint and in-

adequate conception of the actual productive possi-

bilities of the operations that it was attempting to
direct; and finally, that workmen could not be im-
pelled to their best effort by either a verbal order or
by the driving methods of a hectoring foreman, but
that they must be made to "want to increase their
effort" without any coercion. In brief, the process
must be rendered largely voluntary on their part.

In order to accomplish this end, Taylor re-established.
from his time-study data, new piece-work rates, so
computed that they gave to the workman an immediate
and substantial increase over his former earnings, if

he worked efficiently and followed instructions. He
then jDroved by repeated demonstrations that while the

workman's earnings were, in this way, very much in-

creased, his output was likewise increased in such meas-

ure that the ultimate labor cost was considerably

lessened. In other words, he successfully reconciled

the divergent viewpoints of employer and wage-earner

by instituting a system of wage payment that gave

to the former a minimum wage cost, and to the latter

a maximum wage return.

In making a comparison between piece-work rates

established in this manner, and those determined in

the old, haphazard way, we find that the outstanding

characteristic of modern piece-work systems, apart from
their scientific basis, lies in the fact that they feature

the incentive principle. The old-style rates did not

possess this quality, and were designed to whip wage-

earners into greater activity with a threat of monetary
loss if they failed to work at top speed. The modern
conception reverses this psychology, substituting a

promise for a threat, and for this reason it has proved
effectual and a success, where the old system was in-

effectual and a failure.

An important phase of the changed attitude toward
wage payment is found in the responsibility assumed
by modern management for the proper instruction and
coaching of workmen until they have learned to work
efficiently and earn the higher wage which comes
as a reward for greater effectiveness.^ Under the old-

style .system of piece work, employees were placed on the

piece-work basis, and then left to devise their working
methods as best they might. Any time-.study observer

who has watched the totally different ways in which
various workmen perform the same operation, is sen-

sible of the impractical nature of this unsystematic

procedure. A piece-work rate in order to be fair,

must have a standard time equivalent. This time

equivalent, in order to be of value, must accurately sum
up the time elements for all constituent suboi)erations

arranged in a definite sequence of performance, plus

an adequate percentage time allowance to provide for

fatigue. The workman mu.st be shown this sequence, and
then patiently coached until he has mastered it.

The Guaranteed Day Work Rate

The practice of guaranteeing to piece workers their

day work rates, irrespective of actual performance, may
be regai'ded as the most recent iiii|)ortant development
in the evolution of wage-incentives. Dr. Taylor's piece-

work system, while jiaying the woi-kman a sub.stantial

bonus if he worked in accordance with predetermined
time and output standards, is now regarded as having
been somewiiat severe, in that if a workman did not

complete a difficult task within the standard time, he
was the loser. Later systems devi.sed by II. L. Gantt,

Harrington Emerson and others, eliminate the last

vestige of severity from the piece-work idea by giving
the workman an advance guarantee that he cannot lose,

and that whatever comes, his regular hourly rate is

assured.

The writer has found tliiit the psychological effect

= See Management and .\i)mi.vistratiok, .\iiril liii;4, p. 431.
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on workmen of an assured day rate is immense. Know-

ing in advance that their day work earnings, at least,

are secure, they feel no apprehension, and are thus

free to concentrate on the mastery of an aiijiointcd task.

This is of special value witli inexperienced or imagina-

tive workmen, upon whom the possibility of failure or

loss usually has a demoralizing effect.

CL.\8a
.Syubol
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several decades. While there is evidence of one or

two earlier attempts to introduce this plan, Edme-Jean
Leelaire—founder of the Maison Leelaire, a well-

known house painting and decorating establishment in

Paris—may for all practical purposes be regarded as

the father of profit-sharing. In the year 1840, Leelaire

made a careful calculation that each of his workmen, by

making a better use of time, could save him 60 centimes

a day. He further estimated that the same man could

save an additional 25 centimes a day by avoiding waste

of materials, and by using tools carefully. He then

figured this into a total per year for his working force

of 300 men, obtaining as a final result that his work-

men could, by increased interest, save him a gross sum
of 76,500 francs per year.

He next assembled his workmen and explained the

details of a plan by which he proposed to distribute

among them a certain percentage of each year's profits,

and that as the amount of the dividend would thus be

governed by the total amount of profits earned, it was
incumbent on all of them to attain a high level of

working efficienej'. Space will not permit a detailed

description of Leelaire 's plan, but it included a com-
prehensive .scheme of employees' representation; it is

reported as having been successful from its inception;

and in 1912, which is the most recent record that I

can find, this house, under the name of "Brugniot,

Cros et Cie (ancienne Maison Leelaire)," was still

operating substantially in accordance with the plan

originated by its founder.

Profit-Sharing in England

The idea spread quickly to England and was grad-

ually applied in a number of industries, the most notable

application being found in the gas companies, many
of which adopted profit-sharing plans in the nineteenth

century, and are still opei-ating on this basis. The
advent of profit-sharing in England created consider-

able dissension. John Stuart Mill and Herbert Spencer
hailed it as a happy industrial development, while it

was viewed in conservative industrial circles, and by
most of the labor unions, with open disfavor.

In the United States, the profit-sharing and co-part-

nership ideas have not developed to the degree that
they have in either England or France. The reason
advanced by supporters of this principle is that the

industrial development of America has been so rapid,

and the opportunities for men of ability (with or

without capital) so great, that there has been little pre-

text for much concern about systems of sharing wealth.

There have, however, been a considerable number of

experiments, and particularly in the past 5 years has
there been a strong awakening of interest in employees'
representation, profit-sharing, employees' stock pur-
cha.se and all other movements and plans which to-

gether comprise the great general movement frequently
termed "the democratization of indu.stry".

The main objections commonly urged against the
principle of profit-.sharing are those that center about
its efficacy as an incentive to increased productive
efficiency on the part of the individual workman. In
our consideration of wage incentives, it was seen that
the essence of a modern wage-incentive plan, lies in

the fact that it scientifically provides a direct connec-

tion between individual performance and individual

reward. It is neither collective nor vague, but pays

each workman generously for good work, withholding,

however, any additional compensation over regular day
work earnings, if es.tablished productive standards

have not been maintained.

A di-stinct limitation to any profit-sharing plan,

judged fi-om the incentive standpoint, lies in the re-

moteness of its reward. Under a properly managed
wage-incentive system, the workman knows not later

than the following day how much bonus he earned

on the previous day, and each week he receives in a

pay envelope, his total bonus for the week. His re-

ward is therefore personal, immediate, and a frequent

reminder of the connection between his working
efficiency and his compensation. A profit-sharing divi-

dend owing to its lack of connection with individual

performance and its remoteness, sacrifices all of these

qualities. The tendency of the workman is thus to

regard his dividend as an increment to regular day
work earnings, coming providentially once, twice, thrice,

or oftener during the year, without reference to his

personal effort.

It is also urged as an objection to profit-sharing that

the efficiency of labor is of minor importance as a

factor in profit earning, and that efficient management,
which, incidentally, includes the economical use of

labor, has vastly greater bearing. This view leads to

the corollary that labor, in order rightly to claim a

share in profits, must have a voice in management, and
this, for a variety of reasons, is not a desirable develop-

ment. The validity of this objection is not clear to

the writer, for reasons that will appear later.

The most cogent objection to profit-sharing is prob-
ably found in the fact that it does not bestow a meas-
ured reward for a measured increase in the productivity

of individual workmen, and from tliis standpoint can-

not, by itself, be regarded as an instrument capable of

duplicating the results possible by time-study and the

ii.se of a properly worked-out bonus .system.

Limitations of Time-Study

Time-study, however, also has its limitations and
very obviously can be applied onl.y where operations

are measurable from the standpoint of time. While
the preponderance of manufacturing operations is so

measurable, several important fields of work remain in

the outlaw class.

The first of these is the "managerial" field, in-

cluding all functions of a discretionary character, which
directly or indirectly influence the productive potential.

These functions, owing to their nnmeasurable quality,

are usually classified as salaried positions, the salary

being a dignified form of time work remuneration com-

parable to the day work wage basis.

The second important field includes those branches

of manufacture where the product is of high quality

demanding exceptional skill and indefinitely varying

attention on the part of the workmen. Examples are

found in the manufacture of jewelry, high-grade

mirrors, cabinet-ware, and all similar lines featuring

quality in the product, and thus falling definitely within



May, 1924 Management and Administr,\tion 571

the small factory classification. The "quality" and

"craftsmanship" variables are so numerous in this

field, as to render the creation of minute time-constants

a virtual impossibility. An important stage in the

fabrication of an expensive mirror, for instance, con-

sists of removing every vestige of a scratch or hair line

from both surfaces of a plate of glass before it can be

backed with silver, and thus transformed into a mirror.

In a consignment of 500 such plates, any one of them

may be sent to this scratch-polishing operation once,

three times, or not at all, depending on the original

condition of the plate, as well as on the workman's skill

in removing an indefinitely varying number of

scratches. Slight variations in the quality of a con-

signment of raw material may thus be the chief factor

influencing time, and this usually lies beyond the con-

trol of both management and workmen.

Another type of small factoiy with operations not

readily amenable to close standardization is found

in the myriad of electrical and machine repair shops,

many of which employ workmen in the hundreds. The

work performed in these establishments is largely of a

jobbing character, and the similarity between suc-

cessive jobs, if any exists, is only of a general char-

acter. Attempts have been made to standardize these

nondescript jobs, by comparing them with previous

work sufficiently similar to warrant such comparison.

These attempts, however, are little better than guesses,

subject always to the inaccuracy which attends any

attempt to establish time-standards by intuitive rather

than by scientific means.

Field for Profit-Sharing

These three fields—the managerial, that of quality

manufacture, and that of the repair shop—are among
those to which the principle of time-analysis cannot

be applied with sufficient minuteness to render prac-

ticable the payment of an incentive based on time-

standards. There are a number of others, including

the manufacture of soap, perfumery, and the produc-

tion of gas, etc., which likewise do not respond to this

method. The question very properly arises, then, as

to what to do with these operations. How will we

reward workmen employed in these lines, so that the

incentive principle may be kept alive, and they may
feel that it is in their interest to work faithfully and

efficiently 1

They may. on the one hand, be kept on the straight

salary or day wage basis, in which ca.se we must de-

pend, as of old, either on initiative inherent in the

workmen themselves, or upon the ability of foremen

or higher executives to obtain results by force of per-

sonality and "percussive" methods. Present-day ex-

perience emphasizes the fact that this choice is no

longer an adequate one. A more logical inference would

seem to be that as we cannot apply a direct wage-in-

centive to these operations, an indirect incentive sim-

ilar to profit-sharing should lie utilized, and that this

plan should then be supplemented by whatever addi-

tional measures are necessary to render it effective.

Let us turn briefly to another aspect of profit-sharing.

. and some of the results claimed for it by those who
favor the idea. The writer has, during the past few

months, carefully examined numerous profit-sharing

plans actually operating today in a great variety of

industries. In the majority of these cases, the con-

cerns do not, in reporting results, make much reference

to increases in productive efficiency on the part of

individual workmen. Several of them make specific

mention of the fact that this was not the direct pur-

pose of the plan when it was instituted, but that other

more general results were aimed at, and were for the

most part attained. Among these may be noted

:

1. A considerable reduction in labor-turnover.

2. The elimination of labor trouble and expensive

strikes.

3. The awakening of a spirit of co-operation and a new
interest throughout all ranks.

4. Evidence of increased thrift, a higher standard of

living, and greater contentment among the work-

men.
5. In general, a transformed working atmosphere.

The results, briefly, are those which follow the de-

velopment of an atmosphere favorable to the perform-

ance of work. Many of the profit-sharing concerns

submit a conviction that with this atmosphere well

established, individual results maj-, in some measure,

be taken for granted.

Let us assume, however, that this is not the case

and that a profit-sharing distribution will not, of itself,

noticeably influence individual productivity. If, not-

withstanding, it accomplishes the results just enumer-

ated, wipes out an expensive labor turnover, awakens
a spirit of co-operation and a new interest throughout

all ranks, eliminates labor trouble and costly holdups

in production, and in a general way transforms the

working atmosphere ; if profit-sharing attains these

ends, it must stand as a highly valuable industrial de-

velopment.* With a few exceptions, the concerns using

this plan—and there are many such in the fnited

States today—report that some or all of these benefits

have directly followetl their inauguration of profit-

sharing plans.

Profit-Sharing Dividends

The profit-sharing dividends are distributed to par-

ticipants, sometimes in the form of stock, sometimes

as cash, and frequently in some combination of both,

that is, part stock and part cash. Some of the plans

are assisted by forms of employees' representation, and
at least one establishment ^ has included a "Loss-

sharing" provision, by which workmen will, during

dull periods, make a definite sacrifice, in order to help

meet losses if there are any. There is one detail in

regard to which all these concerns seem unanimous,
and that is. that if a scheme of profit-sharing is to be

successful the workmen who participate must be thor-

oughly trained in the spirit and details of whatever
plan is adoiitod. Just as much care must be given to

this aspect as that exercised, say. in the preparation

4 Soo " Profit .''h.nrintr: Tts Principles and Pmotioe, " Burritt.

Dennison, HoiIm.in, Kond.ill, Gar; also "Co-partnership and
Profit Sharine. " A. Williams.

» The A. \V. Burritt Co., Bridgeport, Conn.
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of instruction cards, and the education of workmen,

under a standard task and bonus-incentive plan.

Profit-Sharing in the Jacques Kahn Company

The Jacques Kahn Company manufactures a high

quality product, and one that demands superlative

craftsmanship at every stage in its fabrication. Most

of the workmen mastered the mirror-making art long

ago in Europe, they are highly skilled, and have been

with the company for many years. In a general way,

the business is one in which exceptional quality and

fine craftsmanship are primary considerations, while

speed of production, though important, must assume

a secondary place.

The manufacturing operations are not susceptible

to minute time-measurement. The writer, backed by

years of time-study experience, has gradually realized

the futility of attempting to reduce an infinite number

of "quality" variables to time-constants, and also that

in order to apply an incentive to these operations, some

other basis than that of time must be foiind.

This business, during the past 10 years, has suffered

from the effects of three disastrous strikes. An exami-

nation of causes brings to light the fact that all three

might have been avoided had the management dis-

played a little more disposition to confer with the

workmen ; and had the workmen shown a trifle more

patience in endeavoring to secure a fair compromise

by pacific means. In studying the immediate results

in each case, one is forced to the conclusion that neither

management nor workmen gained a single advantage

that might not have been secured at much less cost

had each been prepared to submit the various issues

to a process of friendly discussion and compromise. In

brief, these three strikes came as the direct result of

a lack of mutual understanding and confidence, and

an apparent divergence of interest between manage-

ment and workmen.
For the past 5 years the Jacques Kahn Companj- has

made use of a limited form of profit-sharing, involving

the distribution to certain purely managerial func-

tions of a stipulated percentage of the annual earned

profits. The directorate now have under consideration

a plan by which this distribution will be so extended

as to include as participants, all workmen w-ho have

been in the concern's employ for 12 consecutive months

prior to the date of each distribution. Space will not

permit a complete presentation of this plan. It may
be stated, however, that it is conservative in character,

and that no profit-sharing dividend will be declared

until adequate reserves have first been set aside to pro-

vide for such exigencies as uncollectible accounts, in-

come tax payment, and normal expansion of the busi-

ne.ss. "With these and other contingencies provided for.

the remaining balance of profits will, in conformity with

the plan, be distributed in proportions of 20 per cent

to wage-earners (classification A) 20 per cent to man-
agement (classification B) and 60 per cent to the com-
pany's shareholders (classification C). Dividends to

wage-earners will be distributed in proportion to wage
rates, but will in no sense be regarded as wages, the

latter being maintained at the prevailing union scale.

Administration of the business as a whole will, as

formerly, be in the hands of a board of directors rep-

resenting, and elected by, the stockholders. At monthly

meetings, upon examination of the regular monthly

statement, this board will decide on the proper balance

available for distribution, after deducting the before-

mentioned reserves. A managerial committee, consist-

ing of three members representing the management,

and three members elected by the workmen, will meet

monthly to discuss matters bearing on efficient manage-

ment of the factory, and to establish suitable dates for

the distribution of profits in classification A. The
dividends to workmen will, as far as possible, be de-

clared monthly, and as the company has a thoroughly

modern cost system, there is no impracticability in such

frequent payments.

Advantages of the Managerial Committee

The detail of a managerial committee consisting of

representatives from both management and workmen
brings us to the frequently urged objection that wage-

earners in order rightly to claim a share in profits,

must have a voice in management, and that this is not

a desirable development. The writer earlier declared

himself at variance with this view. Reading the signs

of the times aright, it seems obvious that the old-style

militaristic manager and militaristic foreman, will soon

be just about as anachronistic as are now the old wooden

Indians that used to stand solemn guard in front of

our cigar stores. The old idea of keeping workmen
in the dark as to all details of management is passing.

The conference table is today a highly important man-

agerial adjunct, and an increasing number of questions,

formerlj- controversial in character, are now settled in

this way quite as a matter of course. Any develop-

ment which makes for mutual understanding and an

intelligently concerted effort on the part of manage-

ment and workmen, is desirable. If the latter are not

sufficiently enlightened to share somewhat in manage-
ment, and occasionally send representatives to con-

ferences for the discussion of questions affecting their

work and themselves, it is incumbent on management
quickly to assume responsibilit}' for training them to

acquire this enlightenment.

Conclusions

In conclusion, where manufacturing operations are

of such a character that they may be readily time-

studied and exact time-standards thus established, there

is little question about the superiority of a wage-in-

centive based in this way. It rewards individual re-

sults, is simple in operation, and if properly calculated,

is eminently fair alike to management and workmen.

It is the scientific way and the right way. Where oper-

ations are not susceptible to such close time measure-

ment, and where better industrial relations and a tran.s-

formed working atmosphere are needed, a more indirect

form of incentive similar to profit-sharing must per-

force be employed. When modern management has

discovered ways of more closely standardizing these

operations, the more exact method can be utilized.

(To be continued in the June issue.)



Foreign Trade in Relation to Industry

Economic Problems of Industrial Orf!:anization—IV'

By FREDERICK C. MILLS

AssocioU Professor of Business Statistics, Columbia University

IT
is a commonplace that commercial ties between

nations have been immeasurably strengthened witli

the development of the modern type of industrial

organization. A division of labor between sections

of the earth similar in many ways to the technical

division of labor within a factory has naturallj- re-

sulted from the uneven distril)Ution of the raw mate-

rials of industry and of population, and from differ-

ences in the natural aptitudes of races. No country

today is completely self-sufficient economically, though

some may approach this more closely than others.

The diflSculties of the American farmer during the

last several years, taken in connection with the condi-

tion of Europe, illustrate the far-reaching effects of

industrial disorganization in any important region, as

England's struggles against the submarine blockade

during the war showed how vital was the maintenance

of open trade routes. The United States is less de-

pendent upon her foreign trade than England, yet the

development of our trade is affecting the constitution

of our economic system, is determining the character

of our industries, and is shaping our economic and po-

litical interests abroad.

The problem of our economic relations with the rest

of the world is of particular interest today, because these

relations have been fundamentally altered by the events

of the past 10 years. An understanding of the prin-

ciples of international trade, and of the changes in the

trade relations of the United States which the war
and its aftermath have brought, is essential to an in-

telligent approach to most of the major economic prob-

lems of the day. A preliminary discussion of the fac-

tors determining the character of the country's imports

and exports will explain the basis of international

trade.

The Law of Comparative Costs

What is called the "law of comparative costs" lies

at the foundation of international trade, as it lies, in

fact, at the base of all trade. This law is merely a

statement of the fact that trade bcween nations depends

not on absolute costs but on comparative or relative

costs of production. It is quite obvious that if nation

A can produce a certain quantity of wheat (say a

bushels) by 30 days* labor, and a certain quantity

of steel (say h tons) by :")0 days' labor, while nation R
produces the same quantities by 50 and 45 days' labor,

' Prccoding artidos have appeared in M.\naof.mext .^nd

Administkation for February 1924, p. 215; March 1024. ji. ."^.TT

:

and April 1924, p. 423.

respectively, trade be- Index Number

tween the two will be 382 Foreign trade

mutually advantageous.

For, if a bushels of

wheat exchange for h tons of steel, nation A, by con-

centrating on wheat, can procure the given quantities

of the two commodities for 60 instead of 80 days' labor

and nation B, concentrating on steel, can procure the

same quantities for 90 instead of 95 days' labor. Here
there is an absolute difference in favor of nation A
for wheat and in favor of nation B for steel. It is

perhaps not so obvious that trade will be mutually
advantageous even if one nation has an absolute advan-

tage in the production of both wheat and steel, as in

the following example

:

Nation A Xat ion B
a bushels of wheat cost.... 30 days' labor 60 days' labor

h tons of steel cost 40 days' labor 45 days' labor

If there be no trade between these two countries,

nation A will produce the given quantities of the two
commodities at a total cost of 70 daj-s' labor, and
nation B will do the same at a cost of 105 days' labor.

If there be trade between the two, a bushels of wheat
exchanging for h tons of steel, nation A, specializing

on wheat, can secure the two commodities for 60 days'

labor and nation B concentrating on steel can secure

the two for 90 days' labor. Nation A has an absolute

advantage in the production of both commodities, yet

it is to its advantage on purely economic grounds to

import steel. It gains by the equivalent of 10 days'

labor by this exchange, while nation B gains by the

equivalent of 15 days' labor.

This, in simplified form, is the explanation of all

trade, domestic as well as international. It is the

comparative rather than the absolute cost which de-

termines the nature of a country's product and the flow

of trade. Thus it is conceivable that a lawyer might

be able to operate a typewriter more efficiently than
his stenographer could, but he would not for that rea.son

undertake the task to the exclusion of preparing briefs

and arguing cases. His comparative efficiency is

greatest in the latter field. In the same way a nation

tends to specialize in the production of tho.se com-
modities in which its comparative advantage is greatest.

Xon-economic factors, such as the desire for military

strength, may prevent such specialization, but always

at a loss of economic efficiency.

The actual ad.iustment of this international division

of labor and exchange is effected through the medium
of prices; monetarj- costs and the opportunity for

573
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pecuniary profits are the immediately guiding factors

in production and exehanse. The relations between

costs described in the above example are reflected in

prices and in the opportunity for profits, before

affecting active trade, but the train of events by which

this is accomplished need not be detailed. It is essen-

tial, however, to understand the means by whi^h pay-

ments are made in international trade and the nature

of the chief factors entering into these payments.

The Balance of Trade

Exports must pay for imports, of cour.se. No coun-

try can permanently buy more than it sells, or sell

more than it buys, so, except for temporary fluctuations,

exports and imports must balance. This does not mean

that merchandise imports must equal merchandise ex-

ports, for many "invisible" items enter into the bal-

ance. The failure to take account of these "invisible"

items has led to a rather misleading conception of

favorable and unfavorable balances of trade.

The balance of trade is considered to be favorable

when merchandise exports exceed merchandise imports,

for when this is true a country appears to be selling

more than it is buying, and therefore enriching itself.

In the reverse case, when imports exceed exports, the

condition is considered iinfavorable because there

appear to be larger purchases than sales. Actually, of

course, exports and imports of material goods consti-

tute only a part of the credit and debit items which

enter into a country's international balance sheet. A
country must pay for services rendered by foreign

shipping and by foreign insurance companies; im-

migrant remittances and the expenditures of tourists

constitute definite debits or credits. More impor-

tant are loans of capital and extensions of credit,

together with interest payments on such loans and the

repayment of the principal. The total debit and credit

items on a country's balance sheet must balance, but

these factors, which are invisible in so far as the sum-

marj- of merchandise trade is concerned, constitute

just as definite parts of the total as items based upon

material goods. The presence of these factors in a

nation's balance sheet, either as debits or credits, has

an important bearing upon the character of a country's

industries. I\Iore accurately, the character and degree

of a country's economic development are reflected in

the balance sheet which shows its international debits

and credits. These points cannot be better illustrated

than by a brief review of the changes which have taken

place in the trade relations of the United States in the

last half-centur>% a review which will furnish the back-

ground for a discussion of the situation resulting from

the trade revolution which the war brought about.

Pre-War Trade Relations of the United States

Prior to 1873 the annual merchandise imports of

the United States exceeded merchandise exports by
a small amount. That is. invisible credit items slightly

exceeded invisible debit items. The most important of

these credit factors during the first three-quarters of

the nineteenth century was the foreign capital bein?

invested in this country. Railroads were being built.

public works constructed and industrial plants erected,

and the capital accumulations of a young nation were

insufficient to meet these requirements. These foreign

loans actually came as concrete goods : steel rails, struc-

tural steel, and industrial equipment of all sorts. The

excess of imports thus represented a foreign debt which

was constantly piling up.

The year 1873 marked a definite transition in our

trade relations with the world, the beginning of a new

period which lasted until 1914:. Between these two dates

annual merchandise exports exceeded imports; that is,

invisible debit items exceeded invisible credit items,

and the balance was made up by payments in the form

of goods. There was no halt to the inflow of foreign

capital during this period, but these loans were more

than counterbalanced by payments due abroad. These

payments consisted of interest charges on foreign loans,

expenditures of American tourists in foreign lands,

immigrant remittances and payments for insurance and

freight services. By the last pre-war year the interest

charges we owed abroad amounted annually to about

200 millions of dollars, immigrant remittances and ex-

penditures of American tourists each came to about

150 millions of dollars, and payment to foreign freight

carriers and insurance companies amounted to about

25 millions annually. By that year the annual capital

imports from abroad had dwindled to a sum quite small

in comparison with these items, so that, when our export

of capital for investment abroad was taken into ac-

count, our net annual debits, in so far as invisible items

went, amounted to about 500 millions of dollars. Gold

imports and exports about balanced each other. The
invisible debt balance was paid in goods, so that at this

time the surplus of exports amounted to about 500 mil-

lions annually. We had to pay more in goods than we
received, a condition commonly and misleadingly de-

scribed as a favorable balance of trade.

Trade Relations During the War

The war ushered in a period marked by an enormous

increase in the surplus of exports, though the factors

responsible for this condition were quite diiferent from
those of the pre-war period. In 1919, when this excess

of exports reached its maximiun, it amounted to 4168

millions of dollars. These tremendous shipments of

goods were balanced in part by the return of American
securities owned abroad, but the greater proportion

represented public and private loans made by this

country to the allied nations. In the course of 8 years

there was affected a fundamental transition in our

trade relations with the rest of the world. Before

the war we were a debtor nation to the amount of at

least 4000 millions of dollars, representing European
capital invested in this country. No less than 3000

millions of this debt were extinguished by the return

of securities, and in addition public and private credit

extensions of about 12,000 millions of dollars were made.

Overnight, almost, the United States became the lead-

ing creditor nation of the world. The effects of this

sudden transition upon domestic and international in-

dustrial arrangements and trade channels are being

felt already, though their full significance will not be

appreciated until international economic relations have
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again reached a condition of equilibrium. iSome of the

most important effects, in so far as the United States is

concerned, may be sufjgested.

The war left the United States in an economic con-

dition distinctly different, in at least three respects,

from that existing prior to it.

1. We changed from a debtor nation, to a net amount

of about 4000 millions of dollars, to a creditor nation,

to a net amount of at least 12,000 millions.

2. Our gold holdings increased by more than 1000

millions of dollai-s, amounting to approximately three

billions of dollars at the end of the war. These stocks

have been increased still further since 1918, until at

present the United States holds something more than

one-third of the world's free gold.

3. The war brought about a distinct change in our

relative position with respect to the accumulation and
use of capital. Our powers of capital accumulation

were undoubtedly enhanced, partly through the stim-

ulus to saving which the Avar years gave, and partly

because the productivity of industry in general was
somewhat increased by the war. At least ]iart of this

gain has been held. I\Iore important with i-espect to

our relative position is the fact of tremendous de-

struction of capital abroad, while America's internal

needs have not materially increased. Before the war
the net movement of capital (excluding interest pay-

ments and repayments of loans) was into this country.

It is certain that in the future the net movement of

capital (again excluding interest and debt payments)
will be out of this country. This will be due not

only to loans to Europe, but also because loans to the

colonies and developing regions of the earth will be

made by American investors to a greater extent than
formerly.

The effect of these changes on our future trade rela-

tions cannot be exactly estimated, but certain general

tendencies are clear. The invisible items entering into

our future trade balances will be fundamentally dif-

ferent from those which prevailed before the war, and
this difference will, of course, be reflected in alterations

in the balance of material goods.

Any attempt to evaluate these "invisible" factors

introduces a considerable element of uncertainty when
the war debts are dealt with. The following statement
presents the official war debts as they stood on ilav
31, 1923.

Obligations of foreign governments, under authority
of acts approved April 24, 1917. and September 24,

1917, as amended, were:

Belgriura .f347,210.S08.68

Cuba 7,354.500.0n

Czechoslovakia 01,974.041.10

France 2,033,26.5,2.31.90

Great Britain 4,10.-1,318.358.44

Greece 15.000.000.00

Italy 1.648,015.970.00

Liberia 26.000.00

Rumania 23.205.819.52

Russia 187.729,7.50.00

Serbia 26,125.467.05

Total .$9,355,225,947.65

In addition to these governmental debts there are

probably outstanding at the present time approximately

2;j00 millions of dollars in the form of private invest-

ments abroad. Of the public debts definite arrange-

ments for the payment of interest and the repayment

of principal have been made only by Great Britain.

On the assumption that similar arrangements will be

made for the repayment of the other public debts, the

invisible items, apart from future capital investments

or repayments of principal of debts, may be estimated

at the following annual values r

Credit Debit

Interest ,$550,000,000 Immigrant re-

Freight 15,000,000 mittances $200,000,000

Tourists' expen-

ditures 200,000,000

Interest 100,000,000

Insurance 15,000,000

Total $565,000,000 $515,000,000

Since the excess of annual credits in our favor will

be paid in goods (gold being out of the question, for

we already hold more than we can expect to retain

permanently) these figures would lead us to expect an
annual excess of merchandise imports amounting in

value to 50 millions of dollars, but other fa''tcr5.':'will

enter. Our excess of gold holdings "fiitist '>»». returned

sooner or later, when the continental countries begin

to re-establish their currencies upon a gold basis, and
this export of gold will be paid for by importations

of merchandise. If the bullion were sent abroad in

the form of a gold loan for the purpose of rehabilitating

European currencies, immediate pajinent in goods
would not be received, but this would merely swell the

amount due us eventually. The whole situation, again,

will be affected by the degree to which we invest new
capital abroad. The export of capital appears con-

cretely in the form of merchandise exports, and it is

conceivable that this process might counterbalance the

other factors enumerated. There will undoubtedly be
a greater outflow of capital than before the war, but
such a process, by swelling the amount of interest due
us, serves ultimately to increase merchandise imports.

So, even granting the probability of continued heaAy
capital investments abroad, it would still appear that,

in the long run, our balance of trade will be "unfavor-
able." in the sense that merchandise imports will ex-

ceed exports. (This statement is made on the assump-
tion that there will l)e no wholesale cancellation of

foreign debts.)

It was obvious at the end of the war that this revo-

lution in our trade relations was inevitable. The
balance of exports, which reached its maximum in 1919,

= 111 ninkin^ tliose pstim.-itos nn ,illon-,inoc h.as bi»en mailo for
p.iviiionts in connection with relief work or other exceptional
items which h.ave .iflToctefl the tr.ide b.ilance dnring the past
four years. Thus for the year 1022 the Department of Com-
merce estiniated that imniiprant remittances plus expcnilitures
for relief amounted to 400 millions of dollars, while a similar
estimate for 1320 amounted to 700 millions. The estimates
Riven above relate to normal conditions.
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when it amounted to 4168 millions of dollars, remained

high in 1920 and 1921, amounting in 1920 to 2976

millions and in 1921 to 1965 millions. The j'ear 1922

witnessed a beginning of the movement toward more

normal relations, when the excess of exports fell to 754

millions; in the fiscal year ending June 30, 1923, the

excess of exports was only 176 millions of dollars, the

smallest since 1896. Barring unforeseen developments

this tendency will continue, but a possible excess of

merchandise imports, creating an "unfavorable" bal-

ance of trade, may not be an unhealthy condition.

Changes in the Exports and Imports of the United

States

During practically the whole of the nineteenth cen-

tury the outgoing trade of the United States consisted

primarily of foodstuffs, food animals, and crude mate-

rials for use in manufacturing. In 1860, 87 per cent

of all exports consisted of raw materials, while manu-

factured goods constituted but 13 per cent of the total

by value. In 1899 raw materials comprised 72 per cent,

while manufactured goods made up 28 per cent of the

total. The tendency revealed by these figures has con-

tinued in an even more pronounced form during the

first quarter of the present century. Foodstuffs and

raw materials of all sorts have been declining in relative

importance, while exports of manufactured and semi-

manufactur^xL'jfia'^s have been constantly gaining. By
191(j'\'^iaanufactured and semi-manufactured goods, in-

cluding partly or wholly manufactured foodstuffs, com-

prised 60 per cent of the total exports by value. The

process was somewhat interrupted by the war, which

swelled our exports of raw foodstuffs, but the tendency

toward a diminution of our exports of raw materials

and an increase in exports of manufactured goods has

been clearly apparent in recent trade figures. In the

fiscal year ending June 30, 1923, merchandise exports,

by value, were distributed as follows

:

1923
Per Cent

Foodstuffs 10.2

Crude Materials 26.2

Manufactured and semi-manufactured goods 63.6

A corresponding change has been taking place in the

character of our imports. In the early years of our

national existence we were, of course, dependent upon
the older industrial countries for a large part of our

manufactured goods. In 1821 maniifactured and semi-

manufactured goods, including manufactured food-

stuffs, constituted 84 per cent of merchandise imports

by value, and raw materials for use in manufacture
made up 4 per cent of the total. Raw foodstuffs and
food animals constituted the remaining 12 per cent.

By 1880 the figure for manufactured goods had fallen

to 63 per cent, while raw materials had increased to

20 per cent. In 1910 manufactured and semi-manu-
factured goods made up 54 per cent of the total, raw
materials 36 per cent, and raw foodstuffs 10 per cent.

In 1923 the relations between these various import
groups were as follows

:

1923
Per Cent

Foodstuffs 9.4

Crude materials 39.1

Manufactured and semi-manufactured goods 51.5

This transformation has not been a sudden one, yet

the change in our trade relations with Europe, result-

ing from the liquidation of old debts and the piling up
of enormous obligations to us, bears most directly upon
the problems due to the former cause. For, in view

of the gold situation, these debts must be paid in goods,

and the character of the goods which shall be sent in

payment is a matter of some concern to us.

It is impossible to say precisely how the working
out of the economic processes which enable the debts

to be paid will affect the tendencies already in oper-

ation. Payment by means of manufactured and semi-

manufactured goods would probably be most convenient

for the established industrial countries which are our

chief debtors, but our tariff policy has been definitely

framed to prevent this. While part of the surplus of

imports which will represent the debt payments wiU
undoubtedly consist of manufactured goods, the chief

payment may have to be effected through the importa-

tion of crude materials for use in manufacture.

The growing importance of manufactured goods in

our export trade raises problems of immediate con-

cern to individual exporters, problems connected with

the process of marketing abroad. When our exports

were composed primarily of raw materials for manu-
facture we were dealing with buyers abroad whose
needs were not specialized, who wished cattle, leather,

wheat or cotton, preferably standardized, but of a

general type. Salesmanship played a minor part in

the process, and accordingly the simplest selling or-

ganization sufficed.

The situation is quite different when specialized man-
ufactured products—razors, cloth, sewing machines,

tractors, automobiles—are being sold abroad. Definite

and unique needs are to be met, and they cannot be

met unless there is full knowledge on the part of the

seller of the nature of the demand. Perhaps even more
important than this problem of understanding and
meeting distinctive and special needs is that of creating

a market, and arousing a demand for specialized prod-

ucts. All this means that under the new conditions the

arts of salesmanship are much more essential to suc-

cessful selling in foreign markets than they were when
the great volume of our export trade consisted of food-

stuffs and raw materials. Competition of a type never

encountered under old conditions is being met in the

new markets we are invading, and American sellers

must shape their selling policies and methods accord-

ingly. Careful study of demand, manufacture for

specific needs, efficient selling organization, and the

adoption of terms of sale which are adapted as closely

as possible to the business habits of our foreign cus-

tomers—these must be cardinal principles in the export

trade of the future.

(To he continued in the June issue.)
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WHEN boilers, reciprocating or turbine steam

engines, internal combustion prime-movers,

generators, or motors are desired, they are

specitied in all detail by the manufacturer. The in-

tending purchaser need only indicate type, pressure,

and horsepower of boilers or steam engines; horse-

power of internal combustion prime-movers; type,

voltage, kva, amperes, or horsepower of generators or

motors ; and he will receive a complete description with

the price of the proposed equipment. So it is with

the auxiliaries such as heaters, pumps, condensers, etc.

But it is not so with minor equipment such as piping

and insulation, and it is the purpose of the writer to

point out how best to take care of these in specifications.

A collection of separate specifications or bills of

material for boilers, engines, generators, motors,

heaters, pumps, condensers, and piping with insulation

can be put together into one contract. In fact, they

are so considered when included with the general terms

of a contract specification. In this way. specifications

with drawings constitute a contract.

Bills of Material

In writing bills of material for estimate or ordering,

the first requisite is to know what is wanted, and
then to detail it clearly. If these two essentials are

complied with, the manufacturer, to whom the buyer

for the owner or superintendent submits the bill of

material can give a correct estimate.

It generally falls to the engineer to write his own
specifications or bills of material. They go first to

the owner or superintendent as a requisition. Either

one or the other of these will turn them over to the

buyer for estimate or to order. They should be so clear

that the manufacturer can estimate or fill the order

without loss of time in writing back for missing detail,

and explicit enough to become part of a contract. It

should be possible for the receiving clerk for the pur-

chaser to use his copy to check receipt of goods from
the manufacturer.

Then, again, a copy of the bills of material turned
over to a foreman with written instructions should

be all that is required for him to go ahead with any
work on hand using the material called for. ax. if part

of a contract, can be used in the same way by the

contractor.

Tables of pipe sizes are given in any well-known

engineers* handbook, or in the catalogues of the tube

• This article is one of a series which frives in concise, factual
form st.indarflized methods and accepted practice generally
applicable in industrial operations.

(pipe) manufacturers. Index Number

as well as in the publica- 621.774 Pipe specifications

tions of supply houses.

All pipe under 3 in.

size is furnished in "random lengths" from 12 or

15 ft. to 20 ft. When pipe desired is under the random
length it is "cut to order". Cut to order pipe must

be specified as to length in feet and inches, with the

statement as to whether it means end-to-end or center-

to-center dimensions. Center-to-center means threads

cut on each end of the length to make up on standard

fittings to bring them to the quoted length, on their

centers. Cut-to-order pipe has plain ends unless other-

wise specified. It should be made clear if threads are

desired on one or both ends. The best way is to send

a sketch with the order. An extra charge will be

made for cutting and threading pipe over 3 in. in

diameter.

If pipe is to be delivered with threads undamaged,
"couplings to come on threads" must be specified. If

the pipe is over 3 in. in size, half-couplings (called

protectors) are used and here specify "protectors with

threads".

Odd sizes above 6 in. are special, such as 7. 9, and
11 in. All special sizes cost extra. All sizes to and in-

cluding 12 in. are inside diameters and the threads

on the ends should be cut according to the lengths

given in Table 1.

TABLE I. LENGTH OF THRE.\D OX PIPE'

Pipe She
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action of distilled water and certain acids, while steel

has the greater tensile strength. Steel has been con-

sidered by some to be harder and more brittle than

wrought-iron, but this has come from the workmen
using the wrong dies for cutting threads. A die for

wrought-iron threads does not have the cutting edge

at the right angle for use on steel pipe. To use a

wrought-iron die on steel soon results in stripped

threads, making it appear that the steel is hard and

brittle when it is not.

After settling which quality is desired, specify

wrought-iron or steel. Wrought-iron can be abbre-

viated to (w. i.) Lap-weld pipe is stronger than butt-

weld pipe. Specify which is desired. Both wrought-

iron and steel pipe can be secured galvanized, and if

desired, must be so specified.

As to weight of pipe there is a great diversity with

as many standards as there are manufacturers. Some
of the following are offered—full weight, standard

weight, manufacturers' standard, Byers' standard,

extra heavj', manufacturers' extra hea\y, Byers' extra

hea\y, double extra heaw, manufactui-ers' double

extra hea\7-, Byers' double extra heavy, and others.

TABLE 2. PIPE WEIGHTS'
(Wrought-Iron. Steel)

Standard Weights

T.\BLE 2. PIPE WEIGHT.S {Continued)

Double Extra Strong Weights

Pipe Size—In.



May, 1924 Management and Administration 579

weights given in Table 3. Add 5 per cent to the

weights given when ordering copper pipe.

Wrought-Iron and Steel Pipe Bends

The use of expansion loops (bendsj, offsets, right-

angled turns, and similar devices, provide for flexibility

of contraction and expansion in pipe lines, resulting

from temperature changes. They are preferable in

most cases to the use of slip-joints, or corrugated copper

expansion joints.

Bends of different types are shown in Figs. 1 and 2.

Some one of these will be found to fit the needs in the

majority of cases, and after the type is decided on, a

sketch of it should be made to accompany the bill of

material order, with each dimension specified.

The letters given on the cuts in Figs. 1 and 2 are

as follows:

R—is the minimum radius allowable for the size.

T—is the minimum distance of the straight runs.

TABLE 4. THICKNESS OF PIPE FOR VARIOUS BENDS

Up to 125 Lb. Working Prebspre

Radius

4 to 5 diameters

Over S diameters

Pipe Size—In.

{7 and smaller
8 and larger
7 and smaller
S
10
12
14 to 16 incl.

18 to 22 incl.

24 to 30 incl.

Pipe Weight

/ Extra heavy (Table 2.)

I H in. thick
Standard wt. (Table 2.)

2'«.8mi lb. per ft.

41.132 lb. per ft.

30.706 lb. per ft.

.'to in. thick

H in. thick

.
% in. thick

125 Lb. to 250 Lb. Working Pressure

Radius

4 to 5 and 6 diameters

Over 6 diameters

Pipe Size—In.

' 7 and smaller
8 and larger
7 and smaller
8
10
12
14 to 16 incl.

18 to 22 incl.

24 to 30 incl.

Pipe Weight

TEitra heavy (Table 2.)

V^ in. thick
Standard wt. (Table 2.)

28.801) lb. per ft.

41.132 lb. per ft.

.W.706 lb. per ft.

H in. thick

J« in. thick

, H in. thick
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TABLE 6. EXPANSION TAICEN CARE OF BY BENDS

Size
OP
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TABLE 8. SPIRAL RIVETED PIPE WEIGHT
(Per 100 Ft.)

No. 22. B. W. G.—No. 20. B. W. G.

SiM



THE EDITORS' PAGE
Management and Material Handling

THE materials for manufacture are in process from

20 to 25 per cent of the time and being handled or

in storage the other 75 to 80 per cent. On a time basis

the management of the operations of handling and

storage overshadows the management of processing.

Prom the viewpoint of possible progress in manufac-

turing the management of handling materials outranks

the other two.

Eecognition of this situation is the reason for the

six material handling articles which form a group on

pages 533 to 564 of this issue. Each paper deals with

an important phase of the general subject, is written

by some one who can speak with authority, and taken

together they show practice drawn from upwards of 50

representative firms.

Two major advantages are emphasized and re-em-

phasized in these articles

:

1. Material handling equipment helps the manage-
ment manage.

2. Material handling equipment helps make profits.

One of the axioms of management was stated by
Gantt in these words

:

Two-thirds of all the gain possible through the most
efficient management can be realized by having all the mate-
rial ready when you want it, where you want it, and in the

condition you want it.

Now material handling equipment delivers material

"when you want it" and "where you want it". Prop-
erly installed, it makes possible two-thirds of the gains

which Gantt attributed to the most efficient manage-
ment. Herein lies one of the far-reaching reasons for

the application of material handling equipment.
It is ea.sy to support this fact by illustrations. The

as.sembling line developed to such a high degree in auto-

mobile building is a material handling means for bring-
ing together the parts of an automobile when and where
they are wanted. The effect of this assembling chain
upon production is too well known to need emphasis.
A gain of the same order has been made in a large

cotton mill in New England, the details of which we
presented in our April issue. ^ The great lesson which
that installation teaches is presented in the present
number by Robert T. Kent, beginning on page 539.

Two statements can be made of this lesson depending
upon the approach

:

1. To .secure profitable results from a material handling
installation good management must prevail.

2. The effect of an adequate material handling installa-

tion is to compel the management to do its

own job.

Much discussion has taken place in the past as to

just what means can be adopted to make the improve-

ments and betterments put in by modern management
permanent. Within certain limitations one answer has

been found. Establish mechanical control of your
material as to when and where it is to be delivered and
you have established one means of holding j'our man-
agement in line and securing jjermanency for your
managemental methods.

1 See Manaoe.ment .^nd .Vdmini.stration-, .April 1024, p. 411.

Profits from Material Handling Equipment

THE decision for or against an installation of mate-

rial handling equipment is based fundamentally

on a dollars and cents comparison. Choice of types

undergoes the same test. In each case the object

is to bring about savings and add to profits.

In many industries of a highly competitive nature

the question goes even deeper than profits. Where
equipment has reached such an advanced stage of

development as to have become a vital part of manu-
facturing processes, the very existence of each indi-

vidual concern depends upon the application of such

apparatus. Without it the firm cannot stay in business.

The relation of equipment to profits is often tied

up with other considerations. On undesirable handling

jobs labor shortage, or a high rate of turnover, is fre-

(juently assigned as the reason why mechanical methods
must be substituted. However, if the rate of pay is

attractive, no shortage or turnover would be experi-

enced. It is because a manufacturer cannot afford to

pay high wages for this type of work, while his com-
petitor is saving money by the use of effective and
speedier methods, that he must turn to equipment
him.self. The costs must be cut and mechanical devices

offer the solution.

Certain types of apparatus, such as electric cranes

and hoists, locomotive cranes, and the like, are used

for the reason that the work they do could not be

accomplished bj- hand. As a matter of fact, however,

practically every lifting or moving job cotdd be per-

formed by man-power with crowbars, rollers, jacks,

derricks, and other hand devices, but the cost would
be absolutely prohibitive. Because of our familiarity

with the fact that these cla.sses of equipment are in-

dispensable, we habitually forget to credit them with

the vast increases of production and the tremendous
industrial economies which they liave made possible.

Manufacturers are beginning to measure carefully

the savings that can be brought about by the use of

material handling equipment. Records of perform-
ances before and after apparatus is put in commission
are now being made in many cases. Some data collected

are general and express only the approximate overall

economies resulting. There is a growing tendency,

however, to make more exact analyses. This move-
ment is tyi>ified by the 55 specific plants mentioned in

582
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an article in this issue on " .Materials lianiUing Methods
That Have Added to Profits". The figures in this com-

pilation are presented as suiiplied hy the plants them-

selves. They are all taken t'roin actual experience, and

are recorded in the files of the concerns where the

apparatus is in use.

A handsome return on the investment is shown in

every case. Tiie 400 per cent mark, and total savings

up to $40,000 per year, hecome almost common, and
these for widely varying types of material handling
apparatus. The indirect savings, however, have not

been fully included in any instance. Installations of

equipment are charged with all jirojier items of burden,

but have not been credited with the elimination of the

hea^y overhead costs incident to hand labor methods.
When this added amount, varying probably from 50 to

l.'iO jier cent of the direct tabor charges under hand-
operation, is figured in. the ccounmies need no further

demonstration.

Using only the actual dollars and cents savings given

in ;10 of the ii.l eases listed, a total annual economy of

$097,700 is summed up. Another $"J().").000 is added
when nominal wage rates and values are applied to

18 more eases where only comparative numbers of

men are stated. Crediting the elimination of burden
attached to haiul labor adds another $:^(i0.000. The
sum total of all economies. e.Kcept iiu-reased jiroduction.

is in excess of $1,222,700 each year, and only 55 of the

thousands of industrial plants are included, which do
or can use mechanical handling equipment.

With this array of ex|)erience data in hand, but one
conclusion can be drawn. It will i)ay every man
charged with the duties of plant operation, or with
the financial responsibilities attached to the office of

su])erintendent. nuiiuiger. comjit roller, president, or

director—wherever the .selection of apparatus and
approval of exi)enditures for it are lodged—carefully

to investigate each hand method now employed in his

plant in handling materials, to see what savings can be

brought about by the substitution of mechanical
equipment.

Go South, Young Man!

MORE than half a century ago Horace Greeley so

persistently used the columns of The Trihuur to

ailvocate the claims of the great aiul then undeveloped
West as the land of opi)ortunity for young men, that

it became a national aphorism and undoubtedly in-

fluenced untold thousands. Now the West has devel-

oped marvelously and in large jiart becau.se of the
armies _of enteri)rising young men who went there and
grew ui) with the country, meanwhile heljiing to work
out its wonderful economic development. There are

still opportunities in the West but thej' are not in

conspicuous abundance and tlie best of them are taken
up and utilized by the young men already there—by
the graduates of its own colleges and technical .schools.

There is still, however, the great and potentially
wealthy South which is yet far—very far—from the at-

taiiuuent of the economic imi>ortanee it should have.
There the gates of golden oppcirtunity are still open for
tho.se who bring the qualities and qualifications that
will enable them to enter. And in the southern countrv

there is a section, almost at hand, in which "there has

taken place in a comparatively few years a rapid but

steady industrial and commercial growth, with an ac-

companying increase of wealth, which has not been

equaled for a like area in recent years by any section

of the United States."

In another part of Management and Administra-
iio.v ajipears the first of a series of articles by Ralph

U. ;Macy treating of the conditions and great promise

of this nearby, but little known, part of the South

—

the Piedmont Section of the Carolinas—a strip of land

stretching across North and South Carolina some 250

miles long and some 75 miles wide—the land of opiior-

tunity. Already its cheap and ever-availing hydro-

electric power is being tapped on a vast scale and great

manufacturing industries are being developed. Already
streams of capital seeking investment are flowing into

new productive enterprises. Already ambitious and
far-seeing men are planning new possibilities of

lucrative industry. In the northern part are

—

, . , . great tobacco plants, knitting mills, and colored goods

mills. Here also is the furniture industry which obtains

lumber from the wooded slopes of the Blue Ridge Mountains.

In the central part are concentrated the cotton yarn mills

and in the sontliern portion are the gray goods and sheeting

mills awl tlie bleaching and finishing plants.

What is of sj)ecial interest to young men and most
of all to those whose technical education and experience

have fitted them for service in modern industrial de-

velopment is Mr. ilacy's account of the opportunities

there for such men.

There is undoubtedly a shortage of technical men and
executives. Many of these cotton mills were started by mer-
diants and bankers, and 20 years ago the need was not felt

for men with technical training. However, in late years

the realization of the value of this type of man to the

industry lias gained ground rapidly, and also the realization

of the value of a certain amount of research work in con-

nection witli this industry. The older managers and super-

intendents ai'e retiring and with the erection of new mills

there are exceptional opportunities for technically trained

men and executives.

It must not be inferred, however, that the Piedmont
area is an occupational Eldorado where competing
plants hid against each other to secure the .service of

lu'wly graduated technical men and untried executives.

It is. though, a rapidly growing part of the country
where trained ability will find abundant opening. For
the most part a beginning must be made close to the

bottom and the way up involves some unusual elements
of drudgery and denial. The 10-hour day. which still

prevails in the Piedmont mills involving unexpected
a<I,iustments of social life and outside activities, is a
real shock to many who come to this section. Other
local conditions must also be recognized and accepted.
There are, however, nuuiy res)i()nsible positions to be
filled by those who will nu^et the ccuuiitions. and the
men who can qualify will probably achieve quicker, and
perhaps greater success here tlian in any other part of
the countrv.



THE READERS' PAGE
Producing More Industrial Executives

THE discussion of the difficulty experienced by

young men in obtaining industrial jobs that has

appeared in recent issues of your publication has in-

spired me to add my own experiences in the form of

a query to which I should greatly appreciate an answer.

I am an engineering graduate of a well-known univer-

sity, have intensively studied business management
theory for 5 years, and have held jobs ranging from

junior executive down for about the same length of

time. I have at least average intelligence, and since

management problems are intensely interesting to me
I have acquired a fairly good practical knowledge of

business as a result of my 5 years of effort.

A little more than a year ago I arrived at a position

from which I could see small prospects for the future.

My own views were confirmed by my chief who con-

fessed that, because of the peculiar internal organiza-

tion of the company, I had climbed as high as I would
be likely to go for several years to come. Realizing

that such a position was not particularly agreeable to

me he advised me to seek another where the upward
way would be more open.

I took his advice and started looking for another

job. Up to a few weeks ago I was still looking—more
than a year after I started.

Continually one reads of the shortage of executive

material—where are the managers of tomorrow ? Why
are not more of the right type of young men turning to

business? My query, based upon a year's disappoint-

ing experience, is to know if this complaint is real or

rhetorical, and, if real, why do business men fight so

hard against a remedy?
My demands for the job I was seeking were not

excessive. The principle one was that I be permitted

to move up as my value increased—not an uncommon
demand, certainly. Salary was not especially important
to me. I expected to get enough to support my family

decently at the start but was quite willing to let my
work govern my future wages.

To offer my prospective employer I had education,

youth, ambition, considerable experience, and a satis-

factory record of results achieved which could be

verified by any or all of my former employers.

With those points as my program I blithely started

my search, confident that with so many young men
needed I would quickly secure a satisfactory connection.

I wrote letters to hundreds of firms; I replied to

"help wanted" items in trade papers; I enlisted the
services of three different employment agencies; I in-

serted advertisements in trade journals; all with no
result.

After I had .spent several hundred dollars and count-
less hours of spare time T concluded that I had a very
difficult selling proposition on my hands. Instead of

all busine.ss heads being constantly in search of men
they .seemed to be taking every precaution lest they

come in contact with a promising one and have to hire

him. To be successful in my quest I saw that I must

use expert selling methods. I obtained expert advice

concerning my letters and my ads with no better results

than before. When I had about decided that there

was not an opening in the country for a man with my
qualifications I found one that answered all my require-

ments.

]\Iy own troubles are over, but there must be hun-

dreds, even thousands, in the same position in which I

found myself. They are the sort of men you executives

want but under the present system of employment you
make contact with them almost impossible. They are

excellent material for future executives yet you insist

that they be expert salesmen before you wiU even

see them.

Grant that your time is valuable and you cannot

possibly see everj" man who wants to work for you.

Grant that for every (jood man that applies there may
be dozens that are worthless. Still if you can find

some way to assist the worthy to a suitable position

the time so spent will not be wasted.

There are loads of square pegs that have settled

permanently in round holes because their attempts to

find square holes have met with so little encouragement.

It is to your advantage that they all find their proper

position in industry but how can they do it without

your help?

If there is a shortage of executive material whj- is

there such resistance against measures that may alle-

viate the condition ?

Yours very truly.

Henry Warren

Will some executive with experience on the other side

answer Mr. Warren's inquiry? The whole matter is

one of bringing the buyer and seller together but

when both are so greatly advantaged by being brought

together the "contact" should be made with less

difficulty.

A Gantt Chart to Control Inventories and

Purchasing

THE use of the Gantt Cliart is rapidly being broad-

ened. An important apiilication which has not been

discussed as yet or has not come to the attention of

the writer, is that for depicting continuously the status

of inventories of goods to be u.sed in process. To main-

tain sufficient quantities of a nimiber of articles on

hand to be used in manufacturing processes, and at

the same time to avoid tying up large amounts of

capital in goods likely to depreciate in value, is a

problem present to some extent in practically every in-

dustry. While the presentation of a momentary con-

dition of inventories is discussed in Clarke's book and
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other articles on the Gantt Chart, the broader applica-

tion mentioned above is not apparently considered.

A case wliieh the writer has in mind is that of a

medium-sized furniture factory, turning out in par-

ticular a selected line of chairs, rockers, and over-

stuffed davenports, upholstered in costly tapestries,

mohairs, etc. The customary factors affecting the

supply of any goods to be used in process are present

in the case of these upholstery goods, viz. : time required

to fill orders (by the manufacturer of the materials)

;

time recjuired to receive shipments; and amounts of

each kind of goods required (actual average for a

period just past, estimated average for a period in

the future).

Variations of the last-named factor, in the furniture

business at least, are so great as to rcTider most diflficult

the placing of orders in any systematic manner what-

soever. To the writer's mind, however, this but em-

phasizes the need of proper control, such as might be

furnished, for example, by the Gantt Chart. Could
not the principle of this excellent mctliod—namely the

fixing of the relationship of quantity and time, and

the plotting of quantities by horizontal lines—be used

in cases of this type? The amount of each kind of

material on hand, the approximate lengtli of time this

will last, and the time when new orders must be placed

to insure continuous production by having a proper

supply of goods on hand, might all be shown simply

and compactly. The writer is experimenting with this

application of the Gantt Chart, but no doubt others

have already made good progress in this field and sug-

gestions from them would be appreciated.

Sincerelj',

L.^WTJENTE W. CONANT

Management ami Mechanism

THE instructive article of Robert T. Kent on page

411 of the April issue can be taken as one answer

to the old question—How far is management con-

cerned with mechanism and mechanical devices? The

query may seem harmless but two camps have taken

opposing points of view in regard to it. Possibly these

opponent,s were never more sharply put in contrast

than at the meeting held in New York City during

Management Week of 1922. The paper for discussion

was presented by L. P. Alford. in which he showed

the development of the practice of management by dis-

cussing eight management meclianisms, their economies,

and relative adoption. As I gathered, he was advo-

cating the proper use of management mechanisms as

a great step in making the advantages of good man-

agement permanent in industrial operation.

Several of liis opponents declared tliat mechanisms

were trifles, that the all-important were general prin-

ciples and particularly the "psychological touch".

They seemed to say that it mattered little what kind

of a management mechanism or tool you used pro-

vided your mind and heart were right.

Now. I should be the last person to object to a right

attitude toward life and work. No one can really ac-

complish much unless he has a "willingness to do".

However, as a hard, stubborn fact I know tliat the

"willingness to do" can accomplish more with efHcient

tools than with poor tools or no tools at all. There-

fore, I believe in management mechanisms as well as

in general principles and inspiration.

Coming back to Mr. Kent's article it seems to me
tliat he has shown a close connection between manage-
ment and materials-handling equipment although he

does not say much about the former. Broadlj- stated,

the production and quality of goods were improved by

the installation of equijjment, and in summing up, Jlr.

Kent says, "The development of the conveyor system
probably represents one of the greatest steps in the

textile industry that has been made in many years".

Now this step forward was made by the management
of the Jackson Mills and I cannot but believe that

management methods as well as material handling
methods have been combined to produce the satisfac-

tory result.

One of these days no well-managed plant will lack a

fully developed, adequately operating stores system, a

co.st system, routing and dispatching of work, selection

and placement of workers, purchase system, incentive

wage plan and possibly others. In a textile mill you
will look for them as much as for spinning frames and
looms; in a machine shop they will be as much in

evidence as machine tools; in a pottery they will be

as much a matter of course as the firing kilns.

Perhaps some of the readers of Management and
Administration who are boo.sters for principles and
in.spiration will object. If .so, let them come on.

A. L. Pr.\tt

I'pon What Should the Public Accountant Base

His Fees?

ARECENT editorial in The Journal of Accountancy
contains a discussion of the subject of contingent

fees, the writer thereof expressing his firm conviction

of the undesirability.of that basis of compensation for

professional services.

Among the statements contained in the editorial were
the following:

At first glance it appears quite fair that a profe-isional

man undertaking certain work for his client should receive

compensation commensurate with the success or failure of his

eflfort.

It is quite plausibly argued that where results are unsatis-

factory to the client, he should not be expected to pay for

services as he would pay in the case of greater achievement.

Having in mind the fact that the conclusion reached

in the editorial is contrary to that expressed in the

l^aragraphs quoted, attention is invited to some of the

reasons for advocating contingent fees in certain eases.

Compensation Based Upon Results

It would be difficult to imagine a basis of compensa-
tion more equitable and satisfactory than one ba.sed

upon results. All the commissions and bonuses of the

business world are predicated upon the assumption that
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those who produce most should receive the most com-

pensation.

As an incentive to the utmost endeavor this basis

of compensation occupies a unique position, it being

universally conceded that it is the best system yet de-

vised to produce the desired results.

The reason for fees is the fact that certain services

either have been or are to be rendered and the amounts

of the fees, irrespective of their bases, should be such

that both the profession of accountancy and the busi-

ness of the community will be benefited thereby.

Cases Involving Contingent Fees Not Numerous

Accountancy engagements in which contingent fees

are likely to be agreed upon are not numerous and the

majority of them probably represent tax cases in which

there is reasonable ground for doubt as to the results

obtainable from the proposed work. In a case of this

kind a taxpayer would rather suffer a loss of taxes

paid than expend additional sums in an attempt to

recover amounts which he thinks may have been over-

paid. If an accountant examines the tax returns of

such a taxpayer and after offering his services upon a

per diem, or fixed fee, basis is unable to convince him

that it would be money well spent to prepare a claim

for refund, it is manifest that the accountant would

be remiss if he did not accept the offer of the taxpayer

and proceed with the work on a contingent fee basis.

No argument can be advanced which will negative

what may be called the self-evident conclusion reached

in every such case.

Some of the reasons advanced against contingent fees

seem to imply a lack of confidence in the integrity of

accountants, as does also the announced determination

of the Treasury Department to discourage contingent

fees in the handling of tax and other cases before it.

The record of professional accountancy is one which

compares very favorably with that of the other pro-

fessions, and if appropriate publicity is given to viola-

tions of laws (as distinguished from resolutions) the

results will he corrective and they will bring about an

early determination of the questions involved.

Government by Resolution

The chief criticism to be directed against the resolu-

tions sometimes adopted which forbid contingent fees

is their impotency; they so frequently lack a power of

enforcement and are, to that extent, a misdirection of

effort, and remind one of the Avords
—"And waste its

sweetness on the desert air".

To state that contingent fees may be proper in some

cases and then to indicate an attempt to discourage that

basis of charge accomplishes nothing except to leave

the accountant uncertain as to how he should proceed

in the event that a case is offered to him on such a

basis.

No surer way to inculcate a contempt for law is

known than failure or inability to enforce the laws

which are enacted, and the same tiling holds true in

its applicatii.n to resolutions. The unnpcessary mul-

tiplication of either can only have a detriinculal cffcet

upon the attempted enfori'omcnt of just laws and the

effect upon human conduct of reasonable resolutions.

Assuming that with a full knowledge of all the

material facts an accountant enters into an agreement

with a client to perform specified services, payment

therefor to be based upon results, and that he per-

forms those services as originally contemplated, and

is paid the fee provided for in the agreement, can it

be truly said that there is anything in such a trans-

action to offend the conscience or which is in any way

detrimental to the interests of the accountant profession

or to the business community ?

Were it not for the doubt created by resolutions and

rulings, the parties to such an agreement would have

every reason to believe that they had acted in a manner

befitting their respective callings and without prejudice

to their standing therein.

The settlement of debated questions by the adoption

of resolutions seems like burying the hatchet with the

handle out.

They remind one of incidents such as the following:

In October 1635, Roger Williams, because of his inspiring

pleas for individual liberty, was ordered by the General

Court of Massachusetts to leave the Colony forever. He
went to Rhode Island, where he lived for nearly fifty years.

But the official conscience grew a little restless, and in April

1899, Massachusetts actually made atonement for its rash

act. The original papers, yellow faded and crumbling, were

taken from their pigeon hole tomb, and by an ordinary

motion made, seconded, and adopted, the order of banishment

was solemnly annulled and repealed and made of no effect

whatever. The law under which Roger Williams had lain

over 260 years, was lifted. And there is no reason now,

according to law, why Roger Williams cannot enter the

State of Massachusetts and reside therein. The action was

to the credit and honor of the State; it was right in its

spirit, and Roger being in the spirit for more than two

centuries, may Lave smiled gently and understood.

respecting which comment is unnecessary.

Basis of Accountants' Compensation

The analogies which are drawn between the pro-

fessions of law and medicine on the one hand and

accountancy on the other, are wholly irrelevant, inas-

much as the present general basis of remuneration of

accountants is more comparable to that in the trades,

in which compensation is based upon the time con-

sumed in performing the work.

Lawyers and doctors do not usuallj' ba.se their

charges to clients upon the time element of their pro-

fessional efforts, but upon the importance of the work

performed, together with a consideration of the ability

of their clients to pay therefor.

The amount of the fee charged by a lawyer fre-

quently depends upon the ability of the client to pay,

and is analogous to a contingent fee by an accountant,

the ability of the client to pay, in both cases, often

dej)ending upon the amount saved or recovered.

Among public accountants, as among other profes-

.sional men, a good reputation is of great value, both

to the accountants and to their clients, and the more

widely a knowledge of the accountants' reputation is

disseminated the greater is the value of the services

wlii(di thev can render.
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Utlicr tliinj^s bi-iug equal, a lirm of aceountauts of

long standing and enviable reputation is entitled to

charge more for the services it renders than one more

recently established and with only a limited field of

experience in which to demonstrate its professional

ability.

To discuss the basis of compensation upon the theory

that every accountant is an accountant, and all, there-

fore, shoulil be entitled to the same rates of com-

pensation, is so fallacious an argument as to need

no contradiction and yet the basis of compensation

usually advocated proceeds upon this erroneous

assumption.

The "Knowing How" Factor

The "knowing how" factor is one that is sometimes

overlooked. A story is told of a hou.seholder who em-

ployed first one, and then another, mechanic to repair

his heating plant. They both sent him bills "for

ser\-ices rendered $15," but failed to locate the seat of

the trouble, and it was necessary to call in a third who
quickly saw where the difficulty lay and, with slight

expenditure of time, made the necessary repairs.

Having learned of the unsuccessful efforts of those who
preceded him, and pos.sessing a saving sense of humor,

he rendered a bill "time consumed in doing the work

$5 : knowing how $10, total $15," for which he received

prompt payment.

The "knowing how" capacity justifies a somewhat
different method of treatment than is accorded the

ordinary handling of a piece of work, professional

or otherwise ; a fact which should be considered in any

discussion of the basis of compensation for profes-

sional services.

What would be an exorbitant fee in one case might

be looked upon as a very small fee in a similar case,

the difference being the interests represented in the

two eases, the question of their respective ability to

pay governing the fees in both cases.

The Value of Services

The answer to the question
—"What is the value of

the services?"—in a particular case would seem to

depend upon the facts involved therein, and for any-

one not a jiarty thereto to lay down a rule by which the

parties shall be governed seems to be an unwarrantable

interference in the affairs of others who, it may be.

are equal to the task of taking as good care of them-

selves as are their self-appointed guardians.

It may sometimes happen that they are entirely

capable of looking after their own interests and will

accordingly resent what seems to them an unnecessary

interference with their contractual rights.

The ideal arrangement between an accountant and

his client would be to have the client pay a retainer,

to cover consulting services only, and to make a sepa-

rate charge for all other services rendered at agreed-

upon rates.

At the present time accountants do not bring the

advantage of consulting services strongly enough to

the attention of their clients, with the result that matters

relating to the accounts of many firms do not cur-

rently receive the attention which they would if con-

sulting services were being availed of.

The question of what should be the basis of an
accountant's fee is a broad one and, as in other pro-

fessions, it has not as yet been definitely settled in a

.satisfactory manner.

Education of accountants along ethical lines will be

a step in the right direction. But the mere passing

of resolutions will do verj- little to overcome a so-called

unethical practice which is not so considered by a large

percentage of the practitioners of accountancy or their

clients, and which cannot be considered wrong except

from the standpoint of prohibition by resolutions and
rulings.

The total volume of accountancy services performed
could well be multiplied many times, with correspond-

ing benefits to accountants and their clients.

Assuming the integrity of professional accountants,

it makes but little difference what basis of compensa-
tion is adopted—the laborers will still be worthy of

their hire.

Sincerely yours.

Robert Atkins

"Signed or Unsigned"

IA^I interested in the subject of professional adver-

tising, perhaps because for a number of years I

was engaged in the publishing business, and I do not

believe that the last word has yet been said on the

subject.

I am contributing some further ideas herewith

chiefly for the purpose of keeping the topic alive. I

am encouraged to do so by observing that one of your
April communications was unsigned. The rules of pubi

Ushers differ as to this. I would prefer that my com-
munication, if accepted, should appear either unsigned,

or with a nom-iie-phimr, partly because I would not

have it inferred that the firm with which I am con-

nected supports my views, to which as j'et they are

not entirely converted, and further because I think it

better for the arguments to be considered on their

merits and apart from any relation with the personal

position of the contributor.

Yours very truly,

John Midwest

The communication on the subject of professional

advertising referred to in Mr. ^lidwest's letter—which
is given binder his iiom-de-plumc—will appear in the

June number of M.vnagement and ADMi>risTR.\Tiox. It

is an open question as to whether letters appearing in

these columns should be signed or unsigned. Where
the standing and experience of the writer give weight

to what he says—a weight that could not be given by
the mere phraseology of the letter, it is manifestly

better for it to be signed. Where, however, the letter

merely asks for information or comments in fields where
trained observation and experience do not count so

heavily, the matter of signature is one of comparative

indifference. The editors are always very willing to

comiily with the wishes of contributors as to sig-

nature.



NEWS OF EQUIPMENT
FOR THE MANAGEMENT

This department is conducted to give the

essential facts in regard to items of in-

dustrial equipment which have recently

been placed on the market, and which may
be used in the operation of manufactur-

ing concerns. As the sources of the items

are reputable manufacturers, Management
AND Administration accepts this informa-

tion as reliable. —The Editors.

New Pneumatic Drill

Index Number

621.95 Drills
ANEW size,

. light-
weight, non-

reversible, pneumatic drill has been

brought out by the IngersoU-Rand

Company. This new drill is known

as Size D and is suitable for light

changeable; and special three-cyl-

inder motor. The renewable cylinders

are a valuable feature, as any cyl-

inder after long service may easily

be replaced and the motor made as

good as new at slight cost.

The three-cylinder motor has the

rotating parts all accurately bal-

anced, eliminating vibration and

reducing wear and tear on the ma-

chine. The drill is very economical

in air consumption and cost of main-

tenance, is high-powered, and, more-

over, every part is readily accessible

for inspection.

The details of the Size D Drill are

as follows

:

Recommended working speed at 90 lb.

air pressure TOO r.p.m.

Weight (incl. breast plate and chuck) U lb.

Length of feed (with feedscrew) 2H in.

Standard twist drill will drive 9-16 in.

Size reamer will drive 5-16 in.

Length overall (with breast plate and
chuck 15 in.

Distance from side to center of
spindle lV4_in.

Size hose recommended % in.

Fio. 1 Lightweight Pnevmatic Drill

(Irilliiig up to 9-16 in. diameter holes,

and reaming up to 5-16 in. diameter.

This is a light-weight drill which

may be fitted with either breast plate,

feed screw, or grip handle and so

made adaptable for a wide variety

of work.

The features of this type of ma-

chine are briefly : light-weight alumi-

num case, with steel bushings cast

in all the bearing holes and the

throttle hole; cast iron cylinders

which are renewable and inter-

siderable portion of the worker's

time which is wasted in locating a

lift truck or tractor, or in waiting

for one to arrive, can be saved.

The platforms are made in the

standard sizes either of wood or steel

and can be supplied with stake

sockets, made in box form or other

variations.

A Movable Lift-Truck
Platform

TII E H. Index Number

Zering 658.281 Movable

]\Ianufactur- platforms

ing Company has made an addition

to the list of material handling

equipments in providing a lift-truck

platform which can be moved with-

out the aid of a truck. As illustrated

it is e(|nipped with casters by means

of which short moves are easily made

and long ones are possible.

By using this type of platform it

is to be expected that fewer trucks

would be necessary inasmuch as com-

paratively short movements would be

made without their use. Also a con-

A New Recording
Controller

THE C. J. Index Number

Tagliabue 662.612 Recording

Mfg. Co., has thermometer

added to its instrument line a com-

bined Recorder-Controller. In this

design an air-operated temperature

controller mechanism and a record-

in» thermometer are mounted in the

Fig. 1 Movable Lift-Truck Platform
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Fig. 1 Combined Recorder-Controller

same case and are actuated by the

same thermostatic system. All the

structural features of the TAG Re-

corder such as the uniformly grad-

uated chart, non-corrodible inverted

fountain pen, pen pressure and posi-

tion adjustment, improved chart-

holder, are incorporated in this de-

sign. An important improvement is

the entire elimination of the rubber

connections usually employed in

instruments of the combined

form

.

This device is intended for

use wherever precise control of

temperature is desired. Similar

devices can be furnished for

precise control of pressure or

humidity.
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Loose Pulley l^mshini,''

and Oiling Device

Index Number
621.89 Lubricating

device
IX. i)rinciple

(if (lilitijr loose

[lullfys aiul idlers is represented hy

the "Gast, " recently placed on the

market by Standard Pressed Steel

Company. In this device the bush-

ing proper and the oil chamber are

separate—so interlocked that they

cannot be taken apart, but free to

revolve in relation to each other. P>e-

caiise of this arranjjreinent the oil

chamber remains stationary on the

shaft wliiic tile liiishiiiLT revolves.

Kii;. 1 "Gast" Loose Pullev BrsmxG
AND Oiling Dkvice

thus eliniinatin<r the etfect of cen-

trifugal force on the oil and insuring

adequate lubrication. The device is

so built that oil is deposited on the

shaft once during every revolution

so that the amount of lubrication is

always directly proportional to the

need. Means are provided for re-

turning the oil to the oil chamber so,

since the "Gast" does not leak, one
filling will last for a very long
period, although the manufacturers
advise renewing the oil about every
three months.

A Mechanical Weii^hnian

STlLfj an- Index Number
Other 68L16 Weighing

adaptation of scales

weighing in mot ion has been re-

cently devised. The apparatus may
be applied to very nearly any type
of scale.

It consists of a beam and sliding

poise similar to that of an ordinary
platform scale, with the exception

that the poise travels mechanically

^*" fl_^jl
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An Improved Valve repair work on the valve is reduced

to a minimum.

AVALVE Index Number

. called 621.84 Valves

the "Bor.sig"

has been used in Europe for a con-

siderable period but is .iust now

being introduced in this country by

the Techno Service Corporation.

This valve has 3 main advantages

which are: toggle lever action,

creating a force sufficient to close or

open the valve against a pressure of

New Graphic Chart

Sheets

IN response Index Number

tOSUgges- 651.64 Graphic

J sheets
tions received

as a result of a questionnaire sent

to their regular customers, Codex

Book Company, Inc., has published

three new graphic chart sheets. The

first two are on standard SVo x 11 in.

paper and are ruled 10 and 20 divi-

sions per in., both ways, all lines of

uniform heaviness. The omission of

all heavy lines makes them adapt-

able to a great many uses. The third

sheet is 11 x IGVo in. It is ruled

with 12 divisions per in. the long

wav and with one 9 in. cycle of ratio

ruling the other way. The plain

ruling lines are all of uniform heavi-

ness to permit division into any de-

sired periods.

properly fitted, leakage is reduced

to a minimum. It is long-lived when

the shaft runs without eccentricity.

With this pump the manufacturers

expect to obtain from 5 to 10 per

cent more efficiency than from other

types of the same size.

They can be furnished in the fol-

lowing sizes : 3, 4, 5, 6, 8, 10 and 12

in. single stage, double suction

pumps ; and in 3, 4, 5 and 6 in. multi-

stage pumps. They are all fitted for

belt, motor, or turbine drive and

although designed primarily for

pumping water, they may be adapted

for pumping oil or other liquids.

The pumps are horizontally split and

use brass protected, chrome nickel

steel shafts.

^

New Electric Hammer
Index Number
621.97 Riveting

hammer

An Improved Centrifugal

Pump

i'lG. 1 "Borsig" Straightway Valve

FOE Steam Seevice

300 lb. regardless from which side

the steam enters; when opening

valve the disc disappears in the

bonnet, thereby leaving a straight

unobstructed passageway for the

steam; should regrinding become

necessary, the valve seat can be re-

ground by simply removing the bon-

net and gradually revolving the disc

against the valve seat by means of an

especially fitted key furnished with

each valve. It is suitable for steam

pressures up to 300 lb. per sq. in.

superheated to 400 deg. cent. Be-

cause when opened the whole cross-

section of the valve is available for

the direct passage of steam without

change of direction, there is no ap-

preciable loss of pressure even with

steam at very high velocities. At a

velocity of 230 ft. per sec. the drop

in pressure is only 1.1 lb. per sq. in.

The casing is of cast steel, the valve-

seat rings are of nickel steel, and

because of its sturdy construction

ANEW Index Number

centrifu- 621.67 Pumps

gal pump,
featuring an improved rubber seal-

ing ring on the impeller between the

suction and discharge chambers and

the use of a metal graphite packing

ring has been placed on the market

by the Moore Steam Turbine Cor-

poration.

The metal graphite packing rings

rest lightly on the shaft and do not

produce binding effect, and at-

tendant retardation of rotation. The

new packing ring is not affected by

hot or cold water and, once it is

AP RT-
ABLE

tool known as

the Syntron Electric Hammer is

being manufactured by the National

Electric Mfg. Co. It is suitable for

drilling through masonry walls,

light riveting and assembly work,

or any other kind of work where a

portable power hammer may be used.

It uses either AC or DC current and

needs only to be plugged into a

socket to be ready for operation. No

mechanical devices are used to oper-

ate the piston—the current alone

producing the necessary move-

ment. It can be furnished in 3 types.

FiQ. 1 Portable Electric Hammer for

Light Drilling and RrvEXiNO

PUMP C45C COVCR

RlRUST COLLAR
A oilBaitlC

jmpCllETR

RUBBCR WCARING RING

SMarT SLCEVL ^^^^^ PACKING

Fkj. 1 I.MPROVED Centrifugal Pump

Type P weighs 9

lb. and has a

drilling capacity

up to i/o in. holes.

Type A weighs 17

lb. and has a

drilling capacity

up to 1 in. holes.

Type B weighs 26

lb. and has a

drilling capacity

up to 11/2 i"-

holes.
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The material indexed in this department is selected by the editors of Management and Administration from upwards of
150 magazines; it also includes the publications of some 50 book publishers and professional societies as far as these are of
managerial interest to industrial executives. The items are prepared and classified by the Engineering Societies Library in Xew
York City. The decimal number at the right of each item is the index number and indicates the place the article or book
will take when filed in accordance therewith in the classified subject scheme. If articles are grouped according to these numbers,
like subjects %vill automatically fall together and related subjects H-ill follow in logical sequence. Photostat copies of anv maga-
line article indexed can be supplied by The Ronald Press Company for a moderate charge. The books and pamphlets 'indexed
can be procured from their respective publishers.

Accounting

Amortization. 657.42

B. L. Wheeler. Industrial Management
(X. Y) March 1924, v. 67, pp. 163-66.

The author states that the five-year period

for filing claims does not expire until June
1924, and explains, for the benefit of in-

dustrial executives, some of the essential

points with respect to amortization of war-

time facilities.

Computing the Economies of Labor-
Saving Equipment. 657.452
PoueT Plant Enijinccrini), February 1,

1924, v. 28, p. 179. Points out that, in

computing the value of labor saved, it

must be charged «ith its share of over-

head charges on both direct and indirect

labor.

Determining the Selling Price 657.452
L. M. Waite. American Machinist, April

3, 1924, v. 60, pp. 495-497. How to arrive

at a constant, or table of constants, that

will enable the executive to know quickly

and with certainty the '
' break-even '

' sales

price of a machine or tool on which the

shop cost is a known or carefully estimated

nnmber of dollars and cents.

Distribute Costs on Each Job. 657.452
E. C. Boehringer. The Foundry, March
15, 1924, V. 52, pp. 207-242. Routing
work through the plant of the Nugent Steel

Castings Co., which makes possible an elab-

orate cost system. Costs are kept of all

material and labor consumed in the various

departments and in special pieces of work.

Factory Overhead. 657.441
By Frank E. \Vebner. 456 pp. The White
Press Company. Diagrams. The determi-

nation of the proportionate amount of
overhead to be borne by each product has
been one of the most baffling problems
confronting manufacturing managements.
Many different methods for attacking the

problem have been proposed but even now
there are only a few managements that
have tested these proposed methods in a

really scientific or practical manner. Pos-
sibly some of this hesitation has been
caused by lack of definite knowledge con-

cerning the practical application of various
proposals. This book was written for the

purpose of presenting the most useful in-

formation on every subject concerning cost

finiline that is of special interest to the

manufacturer. It contains descriptions of

numerous methods wliich have been devel-

oped in actual practice. The author ex-

plains the reason for each method, its par-

ticular application, and, where necessary,

presents sample forms and charts to be
used. The broad scope of the work is

evidenced by the chapter headings which
are, in part: Relation of Labor to Over-
head; Industrial Classification; Overhead
Diagnosis: Power Costs; Keceiring and
Transporting Material; Land Values and
Building Space Costs; Maintenance;
Methods of Departmental Segregation; and
Specific Plans for Diffusion of Overhead.
The work will be valuable to the executive
who wants to learn how effective his present
cost methods are; to the cost accountant
who is seeking for improvement in his cost

determination ; to the student of account-
ing and cost finding; and to all others who
are interested in the progress of modern
management methods.

A Fallacy of Management. 657.452
B. M. Mayuard aad Johnson Heywood.
Factory. March 1924, v. 32, pp. 330-331,

366. The fallacy of management that aver-

age costs are of any v.ilue applies to the
manufacturer. The form this fallacy takes
in different concerns is carefully discussed
and proved in this article.

Industrial Cost Accounting for Execu-
tives. 657.452
Paul M. Atkins. American Machinist.
March 13 and 20, 1924, v. 60, pp. 403 and
pp. 433-435. One of a long series of ar-

ticles. Makes the suggestion that the cost

accountant check the papers and records
of the planning department and also sup-

ply it with reports to guide it in making
its plans.

Advertising

Advertised Trade Names under the Mi-
croscope. 659.1
John H. Cover. Advfrti.iing Fortnightly,

March 12, 1924, v. 2, pp. 26, 36. A series

of tests made to determine the advertising
success of trade names.

Export Advertising Practice. 659.1
By Carl P. Prop.^on. 271 pp. Prentice-

Hall. To the American manufacturer
\vishing to enter foreign markets many
serious problems are presented. A most
important one is the determination of the

proper advertising methods to use in stim-

ulating demand for his products. In this

591

book, Mr. Propsou has given a compre-
hensive discussion of aU phases of adver-
tising abroad from preparation of the copy
to checking of results. It is divided into
two parts; the first section deals with the
general principles of planning and placing
the advertising campaign, and the second
takes up a specific consideration of the tools
and methods which may be useful in the
work. The author says that although there
is no difference in the basic principles of
advertising the application of those prin-
ciples in different countries varies con-
siderably. As an example of this may
be cited the general belief among Amer-
ican advertisers that their methods are
nearly 15 years in advance of foreign ad-
vertising. Because of this, modern Amer-
ican advertising methods would not be ap-
preciated in many countries where a plan
of attack discarded here years ago might
obtain splendid results. Because of the
specific information it contains concerning
the most successful export advertising prac-
tice the book should prove a valuable addi-
tion to the library of all who are interested
in the subject discussed.

Little Stories of Big Trademarks. 659.1
H. E. Aguew. American Imiustries. March
1924, V. 24, pp. 17-20. lUus. See this

entry under Management.

Measuring the Comprehension of Ad-
vertisements. 659.1
.\. T. Poffenburger. The Journal of Ap-
plied Psychology, December 1923, v. 7, pp.
364-369. How much can the public get
from the printed page? and to what de-
gree does the copy-writer adjust his vo-
cabulary to his audiencef How to solve
these questions, and some others, are cov-
ered in this article.

Newspaper Advertising that Paid. 659.1
W. p. Dwycr. 7?n,-il- and Clay Krcnrd.
March 4, 1924, v. 64. pp. 343-345. How
a plant created a big market through ail-

vertising in daily newspapers.

Retail Advertising and Selling 659.1
Ry S. Rol.in.i ll:ill. .'oo pp. M.Graw-
Hill Book Company. Illus. Although this

book h.is been written for the retailer it

contains much valuable information for
manufacturers in general and especially to

those that sell direct to retailers. The
latter class will find valuable suggestions
for assisting the retailer to sell their prod-
ucts. Both advertising and marketing is
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treated in a maimer which is almost as val-

uable to manufacturing executives as it is

to proprietors of retail establishments. The
book outlines methods used by a great

number of successful firms and is pro-

fusely illustrated with sample advertise-

ments, charts, sales letters, and similar

material.

Building and Equipment

The Architect, the Contractor and the

Industrial Builder. 658.2

J. P. H. I'erry. Buildings, February 27,

1924, V. 61, pp. 465-469. Why industrial

firms should employ architectural engineers

when building, and not make the contractor

serve alone.

Design and Maintenance of Factory

Buildings. 658.2

H. I'earman. Industrial Management
(London) February 21, 1924, v. li (new

series), pp. 95-97. Gives brief suggestions

for the arrangement of machinery sections

to facilitate the smooth flow of work, and

for the suitable location of the various

subsidiary departments in the layout of

the plant.

Factories in the Country. 658.2

Silas Bent. The World's Work, March
1924, V. 67, pp. 529-533. A readable ar-

ticle describing some model country plants

which have been built with the idea of

giving workers attractive surroundings,

fresh air, and sunshine.

Fire Protection in Building De-
sign. 693.81

E. A. Barrier and J. O. Taber. Boston

Society of Civil Engineers, March 1924,

V. 11, pp. 85-108. Types of interior con-

struction from the fire standpoint, the use

and limitations of incombustible materials,

as steel, reinforced concrete, etc., parti-

tions, fire-walls, protection of stairways

and elevator shafts, and protection from
outside exposure.

Floors for Railway Buildings. 658.23

Railway Seview, March 15, 1924, v. 74,

pp. 498-499. Appendix B: Report of Com-
mittee VI—Buildings. American Eailway
Engineering Association. Summarized data

of floors commonly used in the various

kinds of buildings.

Mechanical Painting Saves Labor. 698
C. C. Fredericks. Kailtvay Engineering
and Maintenance, March 1924, v. 20, pp.
101-102. The fundamentals of machine
painting. What the painter must know,
what materials may be applied, durability,

appearance, and number of coats needed.

Modern Maintenance of Plant and
Equioment. 658.2
W. G. Ziegler. Industrial Management
(N. Y.) Atarch 1924, v. 67, pp. 167-174.

Illus. Discusses in detail floors, stairs,

stock racks, partitions, machine founda-
tions, walls, machine repair, etc., with re-

gard to the most satisfactory materials to

be used, and the inspection and mainte-
nance necessarv.

The New Competition and Your Build-

ing. - 658.2

3. Economic Aspects of Building Opera-

tions. W. F. Ballinger. Industrial Man-
agement (N. Y.) March 1924, v. 67, pp.
140-44. The importance of preliminary

planning; the best time to build; the

value of good architectural service in the

planning «nd equipment of structures.

Organization and Construction of

Woolen Mills. 658.2

W. A. Benoit. Mechanical Engineering,

April 1924, . :(>, pp. 208-211. Paper at

the annual meeting of the American So-

ciety of Mechanical Engineers, 1923. Deals

with mills which are complete units, making
woolen yarn, and weaving and finishing the

cloth. Takes up factors to be considered

in location, type of building, arrangement

of departments, and provision for water

and power. Followed by discussion.

Paints for Railway Buildings. 698

Eailway Review, March 22, 1924, v. 74,

pp. 557-559. Appendix C: Report of Com-
mittee VI—Buildings. American Railway

Engineering Association. Recommends:
When to paint. What paints to use, and

How to apply them.

Profits from Better Equipment. 658.27

W. R. Basset. Management and Adminis-

tration, April 1924, V. 7, pp. 437-439.

There is no greater sale advantage than

a low price based upon a low production

cost. Prompt adoption of improved ma-
chinery is business assurance. The con-

cern which replaces its equipment as soon

as better is devised is nearly always more
profitable than the one that waits for its

equipment to wear out before making re-

placements.

Where Shall He Park It? 658.237

National Safety A'fw.s, February 1924, v.

9, pp. 17-18. How a few companies handle

the problem of parking employees' cars

both inside and outside the plant.

Commerce

Essentials of International Trade 382

By Simon Litman. 398 pp. John Wiley

and Sons. To a great many American
manufacturers foreign trade is more or

less of a mystery although they are be-

ginning to realize that in the development

of foreign markets lies the solution of the

problems arising from fluctuating domestic

demands. This book was written primarily

as a textbook and so vriU be easily un-

derstandable to those with little previous

knowledge of the subject. The first part

of the work deals with the public aspects

of international trade and covers foreign

investments, customs regulations, commer-
cial treaties, governmental activities, and
trade promotion. The second part con-

siders the private aspects of the subjo-t

and goes into considerable detail concern-

ing the specific tools and mediums which

are of use in establishing and retaining

commercial relations with foreign buyers

and sellers. All discussions are concise,

and although clear to the beginner arc

sufficiently complete to be of value to the

business man actively engaged in export

or import trade.

A New Index of Business Activ-

ity. 38(001)
C. Snyder. Journal of Aynerican Statistical

Association, March 1924, v. 19, pp. 36-41.

Charts. This new index covers all the

different fields of productive activity,

primary distribution, distribution to con-

sumer and financial and general business

activity.

Our Imports and Who Use Them. 382
O. K. Davis. American Industries, March
1924, V. 24, pp. 11-15. lUus. A most in-

structive article showing how completely

we are surrounded by things imported in

our daily life at home as well as in business.

Economics

Amortization. 336.24

B. L. Wheeler. Industrial Management
(N. Y.) March 1924, v. 67, pp. 163-66. See

this entry under Accounting.

Confidence, Credit and Enterprise. 332.7

Theodore Rich. Cassicrs Industrial Man-
agement, March 6, 1924, v. 11, pp. 130-131.

Shows how the significance of credit is

often lost sight of and that Confidence,

Credit and Progress are interlocked.

Credit Instirance. 368.8

J. T. Burke. Paper Trade Journal, Feb-

ruary 14, 1924, V. 78, p. 66. Emphasizes
the need for an industry to insure against

losses from bad debts. Explains how this

kind of insurance is taken out.

The Customs Service. 337

By Lawrence F. Schmeckebier. 191 pp.

The Johns Hopkins Press. The Institute

for Government Research has undertaken

the preparation of a series of monographs
giving a detailed description of the or-

ganization and services of various govern-

mental departments and bureaus. The
present study contains a description of the

Customs Service. It, like all the Institute 'a

monographs, gives, in order: the history

of the service ; its functions ; its organiza-

tion ; reference to its governing laws and

regulations : and a bibliography of sources

of information concerning it. The par-

ticular interest of this book to manu-

facturers lies in the description of the Cus-

toms Services' control over export, imports,

and shipping. To the manufacturer en-

gaged in foreign trade this information

should be of considerable value.

Factors Affecting Wages and Other

Shares in the Product of Industry. 331.2

F. C. Mills. Management and Adminis-

tration, April 1924, V. 7, pp. 423-426. The

nature of the wage problem is explained

by presenting the general background of

the problem of distribution, describing the

nature of forces which affect the division

of the product of industry, and indicating

the importance of certain basic require-

ments.
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Industrial and Financial Investiga-

tions. 332.7

Arthur AmiUtsuii. National Association of

Cost Accountants. Official Publicatiuns.

April 1, 1924, v. 5, no. 14. Investigations

from the \-iewpoint of safeguarding the

purchase of securities in connection with

the financing of a business.

Keeping America for Americans with

Machines instead of with Aliens. 331.6

R. 1?. Williams. Manufacturrrs' Record.

March 6, 1924, v. 85, pp. 97-99. Need for

greater restriction on immigration, to bar

the foreigner who is inefficient as a work-

man and unassimilable as a citizen.

Die Preisbildung nach dem Banklassen-

verfahren. 338.5

J. Kirschner. ilaschinenbau. February

14, 1924, V. 3, pp. 253-254. Value of ac-

curate, quick, and simple methods of de-

termining the influences that cause altera-

tions in price building factors. Methods

are discussed.

Prime Costs in the Business Cycle. 338.5

Alv-in H. Hansen. Journal of Political

Economii. February 1924. A practical

analysis of industrial cost factors as

affected by the business cycle.

Produktionsverhaltnisse der mechani-

schen Industrien in Osterreich. 338(436)
O. Taussig. /.(ilschrift liis Viriiiiis

Deutscher Inprnicurc, March S, 1924, v. 68,

pp. 209-211. Surveys Austria's industrial

condition since the war.

A Recommendatory Minimum Wage
Law. 331.215

Arthur F. Lucas. American Economic He-

view, March 1924, v. 14, pp. 39-51. A
survey of the first year's operation of the

Massachusetts minimum wage law. The
experiment proves that a law which com-

pels acceptance of the rates is undoubtedly

to be preferred to one which does not.

The Theory of Quadrature in Econom-
ics. 338.97

K. G. Karsten. Journal of American Sta-

tistical Jisociation. March 1924, v. 19, ]ip.

14-29. Charts. Charles N. Edge devel-

oped the "Quadrature Theory" which

states that "the time lags between cycles in

Tarious economic phenomena are functions

of the periods of these cycles." The

author expounds this theory in relation to

forecasting economic conditions.

We Should Know More about Our
Business. 338

I s. Paul. Textile World, February 2,

1924. v. fi5, pp. 193-194. Necessity of bal-

ancing production and consumption, of

market analysis, and accurate statistics

of all industries.

Your Banker's Attitude toward an Ap-
plication for Credit. 332.7

W. A. Mitchell. The Canadian Manufac-
turer. March 1924. v. 44, pp. C7'29. Who
is entitled to credit and how to obtain it.

Discusses credit for the farmer, the manu-

facturer, exporter and importer, merchant,

Duinicipalities, etc.

Financial Control

Control of Fixed Property Invest-

ments. 658.14

J. II. Bliss. M.VNAOKMENT AND ADMI.SIS-

TR.tTiON-, April 1924, v. 7, p. 40.5. The

fifth article in the series covering capital

requirements and control. Fixed property

investments are treated as accounting prob-

lems and as studies in financial control.

Fundamentals of Business Manage-
ment. 658.14

W. S. Kemp. Official Publications, Na-

tional Association of Cost Accountants,

March 15, 1924, v. 5, pp. 10-19. Some
practical suggestions as to financial con-

trol showing what accounts should control

the investments made and the activities of

the business in general.

How and to What Extent Should Detail

Cost Information be Given to Depart-
ment Heads? 658.14

G. M. Pelton. Paper Trade Journal, Feb-

ruary 28, 1924, V. 78, pp. 55-58, 60. Why
cost information is needed by those respon-

sible for the buying, production, and sell-

ing functions.

Pricing Policy Applied to Financial

Control (Tables). 658.14

Donaldson Brown. Man-.\gement and
ADMINISTRATION', April 1924, V. 7, pp. 417-

422. An exhaustive study of price analysis.

Such an analysis is closely inter^voven with

the matter of financial control, since the

expression of price policy, in terms of rate

of return attainable on capital employed,

is the most significant factor bearing upon

the question of availability of capital for

purposes of operation.

Fuel

The Better the Coal the Less is

Used. 662.65

('. C. Hermann. Black Diamond. March

22, 1924, V. 72, pp. 328, 360. Value of

fuel ratio method in comparing coals, im-

portance of watching ash and fixed carbon,

common sense firing and necessity of

studying sizes.

Burning Low-grade Fuels in Pulverized

Form. 662.6

F,. K. Scott. Collieri^ Guardiein, March 7.

1924, V. 127, pp. 607-608. Comparative

figures are given showing use of pulverized

fuels in the V. S. and other countries.

Conditions that Will Make Gas the Ulti-

mate Fuel. 662.6

F. W. Parsons. Oa.<i Ape Record. March

15, 1924, V. 5.1, pp. 317-18. 321. Consiiiers

the increase in economy of coal output as

a result of the use of mechanical loaders

and conveyors; and the use of oil as a sub-

stitute for coal, and its limitations.

Economic Aspects of Liquid Fuel. 662.75

W. R. Qiiinn. Comhu.tti.ni, March 1024.

v. 10, pp. 197-199. Economic survey of

petroleum proiluction in the t'. S. with sta-

tistical information covering production

and use for the last few vears.

Oil Uncertain as to Supply and
Price. 662.75

lllack Diamond, March 22, 1924, v. 72.

pp. 350-351. A statistical article valuable

for the man who is contemplating a change

from coal-burning equipment to oil-burn-

ing equipment.

Pulverized Fuel and Efficient Steam
Generation. 662.6

I). Brownlie. Gas Engineer, February

1924, V. 40, pp. 29-30. Advantages of

using pulverized coal in the steam-boiler

plant.

Management

Classification and Subject Headings for

Business 025.4
Compiled by Fremont Rider. 333 pp.

Cumulative Digest Corporation. When the

work of editing Business Digest was com-

menced in 1916 there was found to be no

system of subject headings to cover the

literature of business. To meet this need

the system of subject headings contained

in this volume was started and grew by
accretion and revision in daily use during

the next five years. The decimal classifica-

tion was formulated more deliberately from

the subject headings. The compiler realizes

that both the classification and subject

headings are incomplete, but they proved

valuable in their five years' use and are

more complete than any previous com-

pilation in the field. Sections on banking,

advertising and sales promotion, and store

management are worked out in consider-

able detail while other branches of busi-

ness are only outlined, .\lthough the classi-

fications may not be complete enough for

general use the work will be of great

value to anyone preparing a similar index

system.

Economy of the Chain Invoice Sys-

tem. 658.773

Elton Johnson. Canadian Manufacturer.

February 1924, v. 44, p. 44. .\ cumulative

invoice repeating with each succeeding in-

voice the items and amount on the previous

record. System is in use in one of To-

ronto 's largest manufacturing concerns.

How to Avoid Inadvertent Patent In-

fringement. 608(007)

II. A. Toulman. Factory. March 1924. v.

32, pp. 324-325, 376. .Vuthor is a patent

attorney. Eight " ruleof-thumb" guides

in matters of infringement are given and

many cases cited that illustrate the fine dis-

tinctions between lawful and unlawful

practice.

Increasing Production and Decreasing

Costs. 658
Guy II. Rumpf. Western Machinery

World. February 1924, v. 15, pp. 50-52.

General remarks on some of the factors

bearing on production, including plant, ma-

terial, the employment of men, the ideal

foreman, management, standard time,

waives, and cost <ivstem.

Little Stories of Big Trademarks. 608

11. E. .\gnew. American Industries. March

1924, V. 24, pp. 17-20. Tllus. Distinctive
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designs, easily recognized, easily pro-

nounced, and "capable of reproduction in

a wide variety of forms, have been the

means of carrying products to millions

with corresponding returns.

Management Engineering. 658

By P. F. Walker. 356 pp. McGraw-Hill

Book Company, illustrations, charts and

diagrams. The author, who is Dean of the

School of Engineering, University of Kan-

sas, has written this book primarily for

classroom work, therefore it contains con-

siderable elementary information. The

first part considers the design and layout

of the manufacturing plant. The factors

influencing the location, the design of the

buildings, and the placement of equip-

ment, are discussed at length with some

interesting and useful methods for solving

scientifically certain design problems that

are always confronted. The second part

deals with the organization and adminis-

tration of the plant. Organizing and

financing a company is considered first and

then the author discusses executive control,

operating methods, and costs. An appendix

contains general information regarding

contracts and illustrative forms in com-

pany organization. Although there is

nothing particularly new in the book, sel-

dom does one find in a single volume au-

thoritative information on so many sub-

jects of interest to the manufacturing

executive. Inasmuch as the methods de-

scribed are in conformity with the best

modern management practice, it will prove

a convenient and valuable reference book

on Administration and Management.

The Originating Function in Manage-

ment. 658

John Calder. The Society of Industrial

Engineers Bulletin, February 1924, v. 6,

pp. 4-9. The underlying philosophy and

psychology- of the origination of sound

business ideas and policies—the qualities

of mind and character demanded for busi-

ness jireparcdness.

Possibilities of Modern Management
from a Banker's Standpoint. 658

Gordon Wilson. Society of Industrial En-

gineers Bulletin, January 1924, v. 6, pp.

3-4. Management from a banker's view-

point. Shows how character is the basis

and cause of management, and capacity

is demonstrated ability in man.-igement.

from and examples of letters which have

been actually tried and found to be suc-

cessful. It is worth reading by anyone who

writes letters.

Production Organization. 658.16

X. Gerard-Smith. Engineering Produc-

tion, March 1924, v. 7, pp. 74-77. An
analytical, but practical article covering

the essentials of factory organization.

Research—A Mental Attitude. 6(072)

C. F. Kettering. Michigan Manufactures

and Financial Record, March 1924, v. 33,

pp. 6, 31. "The mental attitude" in this

article is the business or dollars and cents

attitude. Does not take up research from

a scientific viewpoint but rather as a means

for removing perfectly apparent obstacles.

Standardization—What It Is Doing for

Industry. 6(003)

23 pp. American Engineering Standards

Committee. This booklet presents a re-

view of the necessity of standardization in

industry; what has been accomplished;

what is proposed for the future; and what

agencies will carry on the work.

Two New National Services to Indus-

try. 6(003)

Dr. George K. Burgess. American Ma-

chinist, March 20, 1924, v. 60, pp. 417-419.

The Federal Specifications Board of the

Bureau of Standards now has 60 technical

committees at work on such subjects as

lubricants, metals, textiles, wire rope, coal,

fire extinguishers, etc. The specifications

fixed by this board become the official gov-

ernment standard for use in the purchase of

all material covered by the specification.

The new Dictionary of Standards now being

compiled by the Bureau is reviewed and

its scope is outlined.

Uber Wissenschaftliche Arbeit und

Forschung in d e r Maschinenindus-

trie. 6(072)

G. Lippart. Zeitschrift des Vereines

Veutscher Ingenieure, February 2, 1924,

V. 68, pp. 89-93. A survey of industrial

research in Germany, especially as affect-

ing mechanical engineering. Comments on

similar progress made in the United States,

and German inability, because of its present

plight, to conduct research on as large a

scale.

Mechanical Engineering in Colliery

Operations. 658.9:622

Sir William Ellis. Mechanical World, Feb-

ruary 8, 1924, V. 75, pp. 82-83. The ex-

tensive and varied character of modern

eolUery machinery fully justifies the pres-

ence of a well-trained mechanical engineer

on the staff of a colliery.

Methods for Analyzing Raw Mate-

rials. 66(072)

(Data Sheet). R. Rimbach. Forging,

Stamping and Beat Treating, March 1924,

V. 10, p. 124-a. Covers coke oven by-

products and heating and waste gases.

Planning System in a Car Manufactur-

ing Plant. 658.9:625.2

liaUway }!nuu-, March 1, 1924, v. 74, pp.

357-365. Illus. System of scheduling car

repair work in the shops of the Ralston

Steel Car Company, Columbus, O.

Welding Standardization in Locomotive

Shops. 658.9:625.2

,1. S. Heaton. Hailway Mechanical En-

gineer, March 1924, v. 98, pp. 176-178.

Illus. Various methods used on boilers,

fireboxes and running gear. Includes

standardization of equipment, layout of a

welding shop, and special instructions for

welders.

What Dealer Distribution
Means. 658.9:666.7

F. L. Steinhoff. Brick and Clay Record,

February 19, 1924, v. 64, pp. 252-255. Illus.

Charts.
"

See this entry under Selling.

Practical Experience in Modern Business

Correspondence. 651.7

By ilir.im N. Rasely. 95 pp. Boston

Chamber (jf Commerce. Many manufac-

turing organizations depend almost entirely

upon corrosiKindence for forming contacts

with the buying public. Because of this

it is not surprising that increasing em-

phasis is being placed on the construction

of the letters from which the reader will

gain his strongest impressions of the

writer's organization. This book is a val-

uable addition to the list of articles on

business correspondence. The material has

been prepared under the direction of a

committee of the Boston Chamber of Com-

merce and is decidedly practical. Nearly

half of the contents consists of extracts

Management of Special Industries

Building 80 Cars a Day. 658.9 : 629.113

II. I'. Armson. Canadian Machinery, Feb-

ruary 14, 21, 1924, V. 31, pp. 13-19 and pp.

13-17. Illus. Assembling methods em-

ployed, and special material handling

equipment used in the new Ford Motor

Company plant in Toronto.

Chevrolet Tarrytown Plant Assembles

600 Complete Cars a Day. 658.9:629.113

Ilcrlicrt rh:ise. Aulomotive Industries,

March 20, 1924, v. 50, pp. 666-671. Gives

in detail the whole assembly scheme of the

plant, with a full page chart showing lay-

out of tlio chassis a.ssembly and open body

nianuf.icturing facilities.

Mechanical Handling

Coal and Ash Handling Systems for

Power Plants. 658.281:662.65

J. W. Geiger. National Engineer, Feb-

ruary 2, 1924, V. 28, pp. 53-56. Describes

the various types of elevating and convey-

ing machines, and considers the applica-

tions and limitations of each.

Coal and Coke Handling Plant in Gas

Works. 658.281 :662.65

Herbert Blvthe. The Gas Engineer (Eng-

lish) January 1924, v. 40, p. 9. Illus. De-

scribes telpher systems used by several gas

works that have solved difficult coal-

handling problems.

Coal-Storage Systems. 658.281:662.65

11. E. Birch and H. V. Goes. Mechanical

Engineering, April 1924, v. 46, pp. 189-

196. Considers spontaneous combustion,

the means of unloading railroad cars and

boats, and the advantages and disadvan-

tages of the various systems of storage.

Enumerates the conditions of the ideal

storage plant.

A Conveyor System that Revolutionized

a Cotton Mill. 658.281:677

R. T. Kent. Management and Ad.minis-

TRATION, April 1924, v. 7, p. 411. Illus.

The author has traced the progress of

material through the mill from raw cotton

to finished cloth, and has described in

detail the conveyor systems in use. A full

page chart gives the arrangement of con-
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veyors, cliiites, and elevators at the Jack-

siiii Mills at Nashua, N. H.

Elimination of Accidents by the Use of

Conveyors. 658.281

t\ D. Campbell. National Haftly Aticv,

March 1924, v. 9, pp. 41-42. Enumerates
many applications of conveyors in the

movement of raw or finished products and
in actual processes of production, and
shows how their use minimizes fatigue and
reduces accidents.

Handling Sulphate of Ammonia in a

Modern Gas Works. 658.281

K. \V. Kainer. The Oas Engineer (Eng-
lish) January 1924, v. 40, pp. 13-14. De-

scribes in detail the conveyor system in

the tar and ammonia products works of the

Gas, Light and Coke Co.

Modern Material Handling in Gas
Works. 658.281:662.65
The Oas En(iinerr ^Knglish), January
1924, v. 40, pp. 11-12. lUus. Discusses coal

handling devices, their construction and
the latest improvements in each. Special

attention is paid to the heavy unloading

cranes, 10 of which are being installed on
the Thames.

Transportation Applied to Fac-
tories. 658.281

R. B. Williams. CanaiUan Manufacturer.
February 1924, v. 44, pp. 23-24. lUus.

Economies made through the application

of electric hoists. Cites specific plants

where hoists are used and gives an account

of their yearly savings, including main-

tenance.

Transportation as Applied to Manufac-
turing Plants. 658.2812
R. B. Williams. Western Maehinery
World, February 1924, v. 15, pp. 6.5-6t).

"The ability to move objects is the de-

termining factor in the progress of indus-

trial concerns." Points out the particular

value of the electric hoist.

Uses Gasoline Locomotives and Small-
Unit Cars. 658.281
J. R. Rhiely. Cement, Mill and Quarry.

March 20, ]'924, v. 24, pp. 37-38. Describes

the application of the narrow-gage indus-

trial railway to conveying material from
pit to pl.ant by the Sliiely Sand and Gravel

Co., St. Louis.

What Has a Railway a Right to Expect
from Mechanical Equipment? 658.28

Earl Stimson. Kaihiay Enpineerinti ami
Maintenance, March 1924, v. 20, p. 92.

Requirements which nuist bfe met before

a road is justified in purchasing machinery.

Limited to portable machines which are

listed, but no special type recommended
or described.

Mining

Applications of Electricity in Crushed
Stone Industry. 622.35
E. W, Pilgrim. Cement. Mill and Quarry.

March F,. 1924, v. 24, pp. 23-24. Touches
on the source of power: the equipment of

the transformer substation; the lightning

transformer; the motors used for con-

tinuous conveyors, for crushers, and for

.shovels for loading quarry cars, and the

use of the storage battery locomotive for

hauling stone from the quarry to the

crushers.

Mine Rescue Apparatus. 622.8

Iron and t'aal Trade Review, March 7,

1924, V. 108, p. 381; March 14, 1924,

V. 108, pp. 430-431. Illus. Third and
final report of Mine Rescue Apparatus Re-

search Committee. It deals principally with

the use of liquid air and liquid oxygen in

mine rescue apparatus and includes a de-

scription of the inqiroved Aerophor ap-

paratus.

Notes on Underground Transport. 622.6
A. Recs. Iron and Coal Trades Review,

February 22, 1924, v. 108, p. 307. Analysis

of h.iulage costs comprises capital cost,

working cost, maintenance and general

supervision.

Running a Moderate - Sized Quarry
Plant. 622.35
K. N. Van Winkle. Cement, Mill and
Quarry, March 5, 1924, v. 24, pp. 21-23.

.\dvoeates the moderate-sized plant sup-

plying a limited territory in preference to

the large pl;int supplying a wide area.

"Safety First" in the Mine. 622.8
Colliery Guardian. Fi'bruary 15, 1924, v.

127, pp. 403-404. A collection of mining
"posters" issued by the British Indus-

trial "Safety First" Association. Relate

to haulage operations and roof support, also

general directions. Slogans are included.

Some Researches on the Safe Use of

Electricity in Coal Mines. 622.91

W. M. Thornton, I'olliery Guardian. Feb-

ruary 15. 1924, V. 127, pp. 407-408. A
continuation of article in February 1 issue.

This concluding number is followed by
discussion.

S q u e e z i ng Out the Little Fel-

low. 622.33:338
niack Diamond. March 1, 1924, v. 72, p.

239. Compares the position of the large

and the small operator in the coal mining
industry. Recommends as a solution of

present dilTiculties greater unification of

ownership.

Personnel

Apprenticeship and the Em-
ployer. 658.3861
S. Scrimshaw. Open Shop Revien-. March
1924, V. 21, pp. 114-122. Apprenticeship,

the best way to obtain trained and efficient

labor, develops pride in the workman 's

craft. Employed educators in the plant

have been proved worthwhile. Accident

rate low among trained workmen.

Employee Representation. 658.31514
.1. II. Vertrees. American Manapemenl
Review, March 1924, v. 13, p. 7. Some
warnings as to control of committee pol-

icies. Functions of such committees should

be definitely fixed and so safeguard against

misinterpretation of it.s authority.

Eye Tests in Industry. 658.38222
Eyesight Conservation, Bulletin no. 3, 1923.

11 pp. Instruction for testing visual

acuity. Discusses vision charts, recording

of results of tests and value of such test-

ing in industry.

Finding the Right Man for the

Job. 658.31255
B. S. Beach. Cassicrs Industrial Manat/e-

ment, March 6, 1924, v. 11, p. 126. Em-
ployees' records are kept which so well tell

the story of the workers ' qualifications that

vacancies can be filled from the ranks as

.soon as they occur. Forms are given.

Human Factors at Cash Register

Plant. 658.38

Iron Aye. March 20, 1924, v. 113, p. S43.

Illus. How welfare work has been de-

veloped at the plant of Dayton. Lunch-

rooms, restrooms, profit-sharing plans, ap-

prentice systems, etc., are described.

Ideal Piecework Plan. 658.3231

K. Biiuton. .l/;™.sir. Indttittry, February

1924, v. 5, pp. 33-35. Payment plan

worked out on a basis of group piecework.

Industrial Health. 658.3822
Kdited by George M. Kober and Emery
K. Ilayhurst. 1184 pp. P. Blakiston Sons

and Co. Illus. With the present high

wages it is very important that adequate

labor return be obtained ; and to obtain

such a result the workers ' physical con-

dition must be good. Illness, accidents,

fatigue, and high labor turnover all in-

fluence the quality and quantity of pro-

duction and so are of great interest to

the employer. In this work the editors

have brought together comprehensive data

of industrial efficiency which may be ob-

tained through personal efficiency and the

intelligent and scientific control of the

environment in the workshop and the home.

In the numerous chapters, contributed by
3.1 authorities, all phases of industrial

health are covered in detaU. Although

written by scientists the book is, for the

most part, written in the language of the

lay person. The book is divided into five

parts. Part I is titled General Principles

of Maintaining Health in Industry, and

gives practical usages for general applica-

tion. Part II considers the vocational

hygiene of certain industries and callings,

such as mining, iron and steel manufac-

turing, etc.. which are of enough impor-

tance in our industrial life to deserve

special attention. Part III cont.ains in-

formation about the causes, results, and

preventatives for specific occupational dis-

eases. Part IV covers systematic occupa-

tional diseases and is rather medico-

technical. Part V considers the general

principles of industrial health administra-

tion and discusses vital statistical findings,

and legislative, administrative, and com-

pensative features of industrial health.

Meeting the Industrial Problem. 658.38

W. >r. McLaurine. Textile World. Feb-

ruary 23. 1924. v. R5. np. 21, 100 101.

Tlhis. The story of the Bibb Mfg. Co.. a

big cotton mill organization in Bibb City,
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Ga., which created a community spirit

among its employees.

Method of Rating Employees at Cheney

Plant.
658.31255

Textile World, March 22, 1924, v. bo, pp.

29-30. Describes the hiring specifications

worked out by Cheney Bros., and a system

of credit rating which gives the employee

some part in adjusting liis own pay.

The Personal Relation in Industry. 658.3

By John D. Rockefeller, Jr. 149 pp. Boni

and Liveright. This is a coUection of ad-

dresses delivered by Mr. Rockefeller on

various occasions in which he presents a

clear view of his attitude on the capital

versus labor controversy. He believes the

two are partners and that industry should

be organized to express that relation. A
concrete example of his attitude may be

found in the reorganization of the Colorado

Fuel and Iron Company to give the em-

ployees a voice in the management. In

the preparation and installation of this

new plan of employee representation Mr.

Rockefeller was aii active worker. The

industrial constitution which was adopted

is given in the appendix.

Productivity of Labor. 658.3811

Monthly Labor Seview, March 1924, v. 18,

pp. 101-102. Some figures resulting from

an inquiry to determine the comparative

output under 10-hr. and 8-hr. shifts in

glass factories in England.

Science and Management. 658.3

H. A. Richmond. American Management

Beview, March 1924, v. 13, pp. 5-6. A

plea that the same scientific methods of

research now used for materials and phy-

sical processes be applied to the analysis

of men.

Selecting Employees to Fit the Needs of

the Foreman. 658.3

T. G. Portmore. American Manancment

Review, March 1924, v. 13, pp. 3-4. Es-

sential that the employment manager

should work in sympathy with the fore-

man. The foreman is a valuable man in

imparting to the personnel the education

he receives daily in the school of practice

and this asset "should not be discounted

by the manager but encouraged.

What 86 Years Have Taught Us about

Selecting Labor. 658.3

Uorace I'.. Chenev. Factory, April 1924,

V. 32, pp. 496-498, 598, 600, 602, 604-60.-..

A survey which covers all phases of per-

sonnel and production, including intelli-

gence tests, comparative an.alysis of pro-

duction as affected by length of service,

and a method of credit rating.

What Makes Employees Dif-

fer? 658.311562

D. A. Laird. Indu.ttrial Manaiicmcnt

(N. Y.) March 1924, v. 67, pp. 184 90.

Results of psychological tests which show

that individual differences in mental ca-

pacities are modified but little by train-

ing and environment, that training simply

gives one the ability to do a certain kind

of work.

Power Control

Cost of Generating Steam. 658.26

Emar Winhott. National Engineer, March

3 1924, V. 28, pp. 115-116. Briefly de-

scribes
'

simple methods of determining

costs, and points out that continuous cost

records serve as a check on boiler plant

performance.

The Engineer and his Compensa-

tion. .

658.26

W II. Wakeman. National Engineer, Feb-

ruary 2, 1924, v. 28, pp. 68-70. Cites sev-

erarinstances which illustrate how the en-

gineer in a plant can increase economy in

operation, and how appreciation and re-

,vard from his employer enlist his interest

and co-operation.

Plant Two Power House. 658.26

F J. Crolius. Blast Furnace and Steel

Plant, March 1924, v. 12, pP. 142-147.

Third article on the Inland Steel Com-

pany. Describes the concentration of

mot'or drive and treats in detail the oper-

ation and control of the electrical power

equipment in the various departments of

the plant.

Reducing Steam Production Costs. 658.26

H. M. Burke. Xatioiiitl Enginetr. March

3, 1924, V. 28, pp. 100-106. Details of a

system 'worked out in the power depart-

ment of a large textUe finishing concern,

which makes possible daily examination of

plant operation.

Wanted: a PoUcy in Industrial Power

Plants. ,
658^26

Douglas Henderson. Power Plant En-

gineering, February 15, 1924, v. 28, pp.

228-30. How neglect of the power plant

results in losses to an industry, and how a

power policy permits the formulation of a

plan which serves not only for present

needs, but also as a guide for future im-

provements.

cleanliness, oil storage, and construction of

tanks.

Distribution Costs on Each Job. 658.5

E. H. Boehringer. Iron Trade Review,

March 27, 1924, v. 74, pp. 853-857. lUus.

Plan of detail cost tabulation in use at the

Nugent Steel Castings Co. All expenses,

including minor materials, are charged to

each job. Straight line routing is em-

ployed and other operation practices de-

scribed.

Effecting Economies by Regulating

Work Flow. 658.51

A Whitehead. Industrial Management

(London) February 21, 1924, v. 11 (new

series), pp. 98-99. Suggests a system for,

recording the state of orders and deliveries

of raw materials, and emphasizes the im-

portance of having the supply of materials

and plant adequacy constantly examined

and made secure, in order to insure the

necessary production.

The Fatigue Element in Accident Pre-

vention.
"8.544

W Baum Eailieay Mechanical Engineer.

March 1924, v. 98, pp. 181-182. Charts.

Accidents vary in direct proportion to

fatigue. The problem of the human ma-

chine surpasses in importance that of

mechanical devices and should receive

scientific attention, thus minimizing fatigue

and accidents.

When to Use Group and Individual

Drives.
"8.26

R \V. Drake. Industrial Engineer, March

1924, v. 82, pp. 118-122. lUus. Gives re-

puted advantages of group drives and

makes comparisons between the invest-

ment and operating cost of group and in-

.lividual drives.

Production

Accuracy in Production Engineer-

ing.
658.5

.1. E. Baty and A. J. C. Brookes. En-

gineering Production, February 1924, v. 7,

pts. 1-2, pp. 48-56 and March, pp. 64-69.

A technical article giving some develop-

ments in measuring and the latest scien-

tific advancement in practical measure-

ment in its application to economical quan-

tity production.

Defects in Modern Production Machine

Tools. 658^581

Thomas Nadin. Canadian Machinery, i eb-

ruarv 28, 1924, v. 31, pp. 19-20. Illus.

Tre.-its of inefficient lubrication of bearings

and cutting tools. Discusses inspection.

The Fundamentals of Cost Reduc-

fj^r, 658.51
tion.

I If
H Kerr Thomas. Cassiers Industrial Man-

agement, March 6, 1924, v. 11, pp. 123-

125. Aims to show how prices may be

reduced and quality maintained. Starts

with five elements, which make up the

price of any manufactured article and

shows wherein savings can be made.

Handling Production Problems. 658.5

H A Lowell. Textile World. February

16, 1924, v. 65, pp. 51, 53, 114 (continued!,

Charts. Installation of planning depart-

ment in a hosiery mill to keep machines

busy and finish right assortment of goods

on time. A thorough analysis of produc-

tion control from purchasing of raw mate-

rials to control of sales in excess of the

manufacturing capacity.

How We Can Save $10,000,000.-

000' 658.516

\Vm'. A. Durgin. Trade Wind.f. March

1924, pp. 9-11, 24. Reduction of variet.T

in" sizes and immaterial differences of

every-day commodities as a means of elim-

inating "waste, decreasing costs, and in-

creasing profits in all lines of industry.

How the government can aid in this sim-

plification by nuaking surveys to fix facts

and applying them.

Machining Pulleys on a Big Production

Basis.
658.581

A E Granville. Canadian Machinery,

February 7, 1924, v. 31, pp. 27-30. Illus.

Methods employed by different shops ac-

cording to various equipments.



May, 1924 Management and Administration 597

Maintaining a Profit with Reduced
Prices. 6S8.S

E. A. Munschaucr. Management and
Administration, April 1924, v. 7, pp.

401-404. Charts. How a firm building

refrigerators achieved a 50 per cent in-

crease in capacity by adopting workable

methods of production control. Wage-in-

centive methods worked out by means of

time studies, and a simple method of pro-

duction control are described.

Making and Using Time Studies. 1. The
Formulation of Policies. 658.5421

11. K. Kecd. Industrial Management
(N; Y.) March 1924, v. 67, pp. 145-49.

Takes up the two forms of time study,

standardization, determination of stand-

ard times, analysis of work, and the need

for establishing a clearly defined routine

through which the time-study unit is to

function.

Making the Most of the Small Shop. 658.5

7 pp. Metropolitan Life Insurance Com-
pany. Consists of a brief statement of

the necessity for complete information re-

garding production requirements and an

outline of one method for obtaining it.

Management in the Metal Working
Trades. 658.5

R. T. Kent. Mechanical World, February

22, 1924, V. 75, p. 112. Mechanical en-

gineering applied to the design and output

of the product, to the layout of the plant

and to the maintenance of plant and equip-

ment, is the foundation necessary for

good management.

New Methods of Production Planning
that Make Heavy Stocks Unneces-
sary. 658.51

Vice-President of a large machine tool

company. Factory, .\pril 1924, v. 32, pp.

480-482] 528. Charts. A method espe-

cially adapted to the "job-shop". The
sum total of the whole operation is the

starting point for planning. The purpose

of this is that the part requiring the least

time reaches the assembly floor at the

same time as the part taking the longest

time.

New Use for Refuse Refractory Mate-
rial. 658.5671

S. P. Walton. The Iron Ape, March l."!. belling

1924, V. 113, pp. 786-88. A method of

utilizing broken fire-brick from old fur-

nace construction.

Precision Grinding Operations. 658.5

F. B. Jacobs. Abrasive Industry, Feb-

ruary 1924, V. 5, pp. 29-33. Illus. (To be

continued). See 621.92.

The Production Engineer. 658.53

A. Whiteliiaa. Mirhanical World, Feb

ruary 15, 1924, v. 75, pp. 103-04. Sug-

gestions for forms to be used in produc-

tion control, which serve to give orders to

shops to do certain work, to describe meth-

ods, to insure supplies of materials, tools,

etc., to record the progress of work, and

to ascertain the cost of work done.

Repair and Upkeep of Pneumatic
Tools. 658.582

R. W. Wilson. Engineering (London),

February 15, 1924, v. 107, pp. 219-220.

Illus. Charts. Enumerates sources of

trouble and gives advice on how break-

downs may be prevented or repaired.

Standard Data Sheets for Machine Tool
Builders. 658.58

A. L. Evans. American Machinist, March

13, 1924, V. 60, p. 381. See this entry

under Technical.

Standardization Reduces Production

Costs. 658.5

,1. A. Murphy. Forging, Stamping and
Heat Treating, March 1, 1924, v. 10, pp.

115-118. The president of Fayette R.

Plumb, Inc., tells how intensive advertising

and standardization has affected produc-

tion problems on mechanics ' tools.

Ten Small Savings Often Net Us More
than One Large One. 658.5

C. C. Chesney. Brass World, February

1924, v. 20, pp. 39-42. Illus. How the

Pittsfield Works, General Electric Co., de-

rived big savings by reducing the cost of

detail operations, and by applying labor-

3a\ing derices valuable in foundry practice.

Time Study and Standardization. 658.516

G. C. Brown. Manage.ment and .\d.minis-

TK.'iTiON, .-Vpril 1924, v. 7, pp. 431-4.'56.

This third article in the series is a study

of the subject as applied to the small fac-

tory. Points out the pitfalls in carrv'ing

out studies in the small plant, but believes

the benefits of standardization are iden-

tical with those experienced in a medium
or large organization.

Organization of the Accounting Divi-

sion. 658.5

F. A. Waldron. Management ant) Ad-

ministration. April 1924. v. 7. pp. 427-

430. Time tickets, pay-roll, analysis sheet,

requisition on stores, worked materials

requisitions, are the forms described to

show the accounting method which will give

the most direct information with the min-

imum of clerical labor. Believes the chief

value of a shop accounting system is so

to classify expenditures that each portion

of the product is carrying its proper share

of the burden.

Editing the Successful House
Organ. 658.826

R. B. Williams. Black Diamond, March 8,

1924, V. 72, pp. 270-271. Emph.isizes the

importance of building good-will and pres-

tige, and of developing the reader's interest

by discussing not only the advertise*!

product but also questions of general

character.

Fundamentals of Business Manage-
ment-Sales. 658.8

F. L. Sweetser. Official Piihlications. X.i

tional .-Vssocintion of Cost Accountant.i,

March 15, 1024, v. 5, pp. 3-6. .\ discus-

sion of the training of salesmen, sales ter-

ritories, and valuation, sales budgets

(quotas'^ and sales expenses.

How Association of National Advertisers

is Studying Distribution Costs. 658.821
1'. L. TlioMisiiM. I'riiitirs' Ink, March 13,

1924, V. 120, pp. 117-121. See this entry

under Advertising.

Reduction of the Cost of Sales 658.8

(J. E. Shaw. Official Fublications, Na-

tional Association of Cost Accountants,

March 15, 1924, v, 5, pp, 7-10. A study

of planning as applied to the salesmen 's

work which was undertaken by the Den-

nison Manufacturing Co. with the idea of

reducing the cost of distribution.

The Salesman with Too Much Terri-

tory. 658.808

V. V. Lawless. Advertising Fortnightly,

March 12, 1924, v. 2, pp. 15, 32. A sales-

man 's territory must be regulated by the

frequency with which calls should be made.

How the territory may be cut with fair-

ness to the salesman as well as the house.

The Training of Salesmen. 658.807

i'repared by Sales Executive Division of

the American Management Association.

190 pp. A special committee of the Sales

Executives Division of the American Man-
agement Association was given the task of

preparing this report on the best methods
of salesman training. The purpose of the

report is to answer three questions : Why
should salesmen be trained? What should

they be taught? How should they be
trained? To answer these questions sales-

man training methods of 51 sales organiza-

tions have been obtained and their guid-

ing principles consolidated into the first

part of the report. In the second section

outlines are given of the methods used

by the following well-known organizations:

.Mexander Hamilton Institute, Burroughs

.\dding Machine Company, Dennison Man-
ufacturing Company, Equitable Life .\ssur-

ance Society of the TJ. S. : Goodyear Tire

and Rubber Co., Metropolitan Life Insur-

ance Company, National Cash Register

Company, and Swift and Company. The
third section consists of addresses and

discu.ssions on the subject delivered at the

1923 session of the Sales Executive Divi-

sion. Because the material is based on

successful methods in use by represen-

tative organizations it will be of great

practical value to sales managers or others

interested in the training of salesmen.

Unhampered by Facts. 658.808

Roger F. Daviilson. Advertising Fort-

nifihtly. March 12, 1924. v. 2, pp. 16,

63-65. Experiences of a "research coun-

selor" and the value of cost analysis and
statistical facts to the manufacturer.

What Dealer Distribution Means. 658.83
F. I.. StoinhofT. Brick and Clay K'Cnrd.

February 10. 1024, v. 64. pp. 2."i2 255.

Ulis. Charts. Suggests to common brick

manufacturers ways of increasing their

sales by distributing to dealers.

Technical

Adjustments on Machine Tools. 621.88

F. Homer. British Machine Tool En-
Ifinecring, .Tanuarv-Fehruary 1024. v. 3,
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pp. 10-16. lUus. Discusses machine fas-

tenings, their special characteristics and

value with an outline sketch for each.

Amerikanische Normen fur Leistungs-

versuche an Locomotiven. 621.1313

Nordmann. Zeitschnft des Vertmts

Deutscher Jngenieure, February 23, 1924,

V. 68, pp. 170-173. Discusses American

locomotive performance and especially the

"Test Code for Locomotives" issued by

the American Society of Mechanical En-

gineers and compares these with the Ger-

man practice.

The Automotive Industry and National

Defense. ^
.629.1

Brig. Gen. C. L. H. Ruggles. Society of

Automotive Engineers Journal, March

1924, V. 14, pp. 319-322. How the third

largest industry in the United States may

in time of peace be a source of prepared-

ness and ready for immediate service m
case of war.

Building Electric Elevator Winding

Machines. ,,
621.867

H P Armson. Canadian Macmnery,

March' 20, 1924, v. 31, pp. 15-18. Ma-

chining operations employed in the pro-

duction of electric geared traction elevator

equipment in the Turnbull Elevated Com-

pany's plant, Toronto.

The Correct and Incorrect Use of Fuel

Oil.
621.1845

H. A. Anderson. Eailu-ay Mechanical En-

gineer, March 1924, v. 98, pp. 169-174.

Illus. Describes four types of burners and

the problems connected with their installa-

tion and management.

The Design of Diagrams for Engineering

Formulas and the Theory of Nomog-

raphy ^^°-^

By Laurence I. Hewes and Herbert L.

Seward. 112 pp. (9x12). McGraw Hill

Book Company. As its name indicates, this

book presents the principles involved m
designing graphic methods of solving en-

gineering and other formulas. Only suffi-

cient theory to form a basis for explaining

fundamental operations has been included.

In the main, the book is devoted to a prac-

tical presentation of the subject. Fifty-

four illustrative examples have been

worked out to a large scale, many occupy-

ing a full page. These diagrams are

plainly and clearly drawn. Several of the

more difficult examples have been developed

in detail. Function scales, elementary

diagrams and various phases of alignment

diagram and development are amply cov-

ered. Third order determinants and the

use of projective transformation are given.

In appendices these subjects are explained

for the benefit of those not familiar with

them. The book is written for the use of

the practical engineer as well as for the

student of graphic methods of presenta-

tion. An idea of the field covered is given

by the follo\ving selection of formulas for

which charts are laid out: riveted joints,

shafting diameters, girder stresses, pres-

sure on cutting tools, strength of cylinders,

time of turning metal in lathe, strength

of gear teeth, length of belts; pressure

of expanding steam, steam velocities,

steam flow, thermodynamic equations, heat

transfer, chimney calculations, alternating

current voltage, areas of sections.

Efficiency Taught and Demon-
strated. ,

621.101

Black Diamond, March 15, 1924, v. 7-,

pp. 300-301. Illus. A description of the

steam power plant at the Michigan Agri-

cultural College. This new plant embodies

the ideas of the college engineering de-

partment which investigated all types, to-

gether with costs, maintenance and results

achieved by each, before deciding on the

type constructed.

Factory and Plant Maintenance. 621.1

Arnold A. Arnold. Mechanical World,

Februarv 22, 1924, v. 75, pp. 119-20. Con-

siders some of the mechanical faults which

may be found in steam engines, and the

importance of detecting and remedying

defects and providing suitable foundations

for engines.

General Methods of Water Purification

for Industrial Purposes. 621.18

B. Heastie. Ike Engineer, February 29,

1924, V. 137, pp. 225-226. Treatment of

water for boiler-feed purposes. Discusses

purification by distillation, by chemical

means, and by physical means; zeohte

softeners, eUmination of iron, and extrac-

tion of oil.

How to Check up on Insulating Var-

nishes and Their Solvents. 667.7

H L Hazeltine. Industrial Engineer,

March 1924, v. 82, pp. 123-127. Illus.

Discusses classes of varnishes, life tests,

long-oil and short-oil and how to select

thinners.

Metallurgical Control in Automobile

Foundry Practice. 621.72

\ Harlev. Foundry Trade Journal,

March 13,'l924, v. 29, pp. 207-210. Illus.

Modern conditions and tendencies, organi-

zation of labor conditions and a study of

materials and their use in automobile

building.

New Use for Refuse Refractory Ma-

terial.
666.76

S. F. Walton. The Iron Age, March 13,

1924, v. 113, pp. 786-88. A method of

utilizing broken fire-brick from old fur-

nace construction.

Oxy-Acetylene Machine Welding. 665.882

F K Kogers. Acctulcne Journal, Feb-

ruarv 1924, V. 25, pp. 377-380. Illus. The

application of automatic machines and

single and multi-flame welding torches to

production work.

Precision Grinding Operations. 621.92

F B Jacobs. Abrasive Industry. Feb-

ruarv 1924, v. 5, pp. 29-33. Illus. (To be

continued'). Describes grinding methods

followed at the White Motor Co., Cleve-

land, the result of innumerable operation

studies. Every job carries a bonus and the

operators have an incentive to increase pro-

duction.

Pressed-Metal Engineering. 671

Douglas P. Cook. Mechanical Engineer-

ing, March 1924, v. 46, pp. 123-128. Com-

ments upon the present conditions and

problems of the pressed-metal industry, the

rapid growth of the industry, its relation

to the automotive industry, and conditions

which have handicapped it in expanding.

Principles of Interchangeable Manufac-

turing. 621.9(003)

J Buckingham. Canadian Machinery, i eb-

ruary 7, 1924, v. 31, pp. 31-34. Economies

effected by machining the component parts

of a given commodity within such limits

that they may be assembled without fitting

or further removal of material.

Some Limitations on Manufacturing to

Close Limits. 621.7163

B H. Blood. Mechanical Engineering,

April 1924, V. 46, pp. 186-188, 205. In

manufacturing mechanisms where close

fitting is required, there are but few critical

dimensions which need to be held to close

limits. Gives some examples of extremely

close measurements to show that unneces-

sarily close tolerances involve great ex-

pense, and should be avoided.

Standard Data Sheets for Machine Tool

Builders. „621.9

A. L. Evans. American Machinist, March

13, 1924, V. 60, p. 381. A series of stand-

ard sheets have been designed to simplify

the work of planning, routing, designing,

equipping tools, making time studies,

changing factory layout and similar tasks.

Die Technischen und Wirtschaftlichen

Aussichten von Hochstdruck-

dampf. 621.18

P. Minizinger. Zeitsehrift des Veremes

Deutscher Ingenieure, February 16, 1924,

v. 68, pp. 137-146. Diagrams. High pres-

sure steam technique. Includes super-

heaters, economizers, high-pressure steam-

boilers, feed-water and various steam-

raising problems.

Water Purification for Industrial Pur-

poses.
628.16

J P. O'Callaghan. Engineering (Lon-

don), February 29, 1924, v. 107, pp. 286-

287. A careful outline of the major phases

of water purification.

Transportation

American Railroads "The American

Ways

"

656.2

84 pp." Bank of the Manhattan Company.

Illus. This booklet contains a historical

outline of the origin and growth of Amer-

ican railroads.

Trucks, Truck Bodies, and Transporta-

tion. „ 656.124

M. W. Potts. Industrial Management

(N. Y."), March 1924, v. 67, pp. 151-60.

Illus. Extent to which loading and haul-

ing costs can be decreased by the use of

various kinds of material handling equip-

ment. Gives possibilities of efficient co-

operation between railroads and trucks by

use of container cars for delivery of less

than ear-load volumes.



May, 1924 Management and Administration 599

Why the light shines bright

tonight along ''Main Street''

Ten cats ofcoal-crnine 7
Mechanical stokers saw msl by
increasing furnace efficiency.
They also make it possible to
bum cheaper grades and eirca

of local coal. Ten per cent sav-
ing is a conservative estimate.

Rve men or three?
Stoker firing will cross at least

two men off the pay roll if

adopted by a hand fired plant
now requiring five men. The

bettex working
conditione «p-
p>eal to a better,
steadier class of

CZilDlOJfljl nieii.

Four boilers or three?

Greater steam demands can be
met without adding to your
present boiler e<iuipmcnt, Thrt-o
boilers can be made to do the
work of four through the higher
combustion rate made possible

STOKER
FII^NG

THE light shines bright tonight

on your town's Main Street

largely because mechanical stokers

in the power house are on the job.

The stokers were probably placed
there during recent years - were
placed there because the use of more
electricity had called for more steam
to turn generators, more heat to

make steam— more heat than could

be produced in old fashioned boiler

furnaces fired by hand.
And the stokers were placed there

by men whose business is selling

power—and therefore making it at

the lowest possible cost. They were
placed there because these men knew
that hand fired furnaces wasted their

chief raw material—coal. The cost

of these stokers had to be justified

by operating economies

—

coal and labor saved!
Can any manufacturer

who uses steam afford to

This book

overlook the example of men who
have made power cost a life-time

study? Is not coal just as definitely a
part of every product as the ma-
terials used directly in its manufac-
ture?

There is a type of mechanical
stoker for plants of every size—

a

stoker that will pay large returns on
the moderate investment it involves.

The manufacturer of that stoker has
more to sell than an automatic
machine for firing furnaces, he has
engineering counsel to offer, the
product of specialization in the great
cost-cutting field of scientific com-
bustion.

Why coal should be your fuel and
why a stoker fired furnace is the way
to fire it, is told in an interesting book

"Coal the Basic Fuel." The
facts presented in the pages of
this book may save you thou-
sands ot dollars annually.

FREE

BURN 3^COAL
STOKER MANUFACTURERS ASSOCIATION

C. A. Sacchi, Secretary, Lester Branch, Philadelphia
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^ PIEDMONT PLATEAU
Workbench ofdNorth Carolina

Cities of Leadership
WINSTON-SALEM— Originally^eltled. 1706.
by a Moravian colony seeking ideal agricultural
and climatic conditions. Elevation 893 feet.

Annual mean temperature. .s7-8. Estimated
1923 population 56.230. World's greatest
tobacco manufacturing city- Pays more
tobacco tax than any state. County's largest
manufacturer of men's knit underwear. Small-
est city tax rate in the state. Leads South in

making of tires, wagons, woolen goods. Third
city in the South in value of manufactured
products. Pav-roll, $20,000,000.

HIGH POINT— Second Greatest U. S.
Furniiure market. Million-dollar Southern
Furniture Exposition Building, six acres of
tioor space, largest of its kind. Value of
annual products, S30.ooo.ooo. Hasan industry-
to everj' 170 people, more than any other city
of its size. Estimated population, 25,000,
$o'7f own their own honics. Textile industry'
almost as crcat as furniture industry. 940
feet ''levation. Mean annual temperature. 58.

GREENSBORO —World's greatest denim
pro<hiction. Largest exclusively canton fiannel
industry. Insurance center of the South

—

four life companies and four fire companies
home offices. At axis of north, south, east and
west railways, where National Highway crosses
N*. C. State cast and west highway. Hence,
center for distributing and business travel.
Noteworthy business men's city povemmcni.
Elevation. 843 feet, .\nnuat mean temper-
ature. 59- Estimated population, 48.000,

CHARLOTTE — Distributing center for both
Carolina;.. Four railroad lines. 100 trains
daily. C-^nter of the greatest hydro-electric
power development in the country*—the
Southern Power Company. Center of Southern
Textile Industry— 737 milts within 100 miles,
operating 10,000.000 spindles. Estimated popu-
lation, 65,000. Elevation. 780 feet. Annual
mean lemi>erature, tu>. Has 200 sales head-
quarters or branch houscsfor distributing goods.

.Ml these four cities have unlimited power,
ample native while labor, almost no foreiKn-
bom population: fine new modern hoteb.
country clubv; fine educational institutionr;
wonderful climate, permitting outdoor life the
year around : close proximity to famous summer
resorts and winter resorts.

LABOR AND MANLTFACTU^INS /ADVjVNTAGES

A M.AZING industrial development in the South has brought into that country
/-\ within the past year scores of investigators and analysts, who find that

J. \. the climax of this southern industrial success is found upon the Piedmont
Plateau of North Carolina, where the three great factors in efficient manufacturing
—power, labor and climate—approximate most nearly an ideal situation.

The Piedmont country, with an average elevation of 800 feet, midway between
the Appalachian Mountains and the .Atlantic Ocean, takes a southwesterly course

from lower Virginia to north Georgia, Its main artery is the Southern Railway.
At intervals it is deeply furrowed by the courses of those great rivers whose falls

and rapids, harnessed by the Southern Power Company, furnish hydro-electric

power without limit, its stations so interconnected that nothing short of a general

cataclysm could interrupt their service.

This region is in the geographical center of Eastern United States, close to the

centers of population, well served with railroads, near to the raw materials of farm,
forest, mine and fishery. On its farms and in the hills of its uplands have been
bred for centuries a native white stock, independent of thought and action, religious,

of frugal habit and simple tastes. These people are now the workers in the southern

mills. Ihey are opposed to socialism, communism, syndicalism and all foreign

propaganda. They turn a deaf ear to organizers and agitators.

Best of all is the Pieamont climate—equable, free from extremes, having neither

the languor of far southern summers nor the rigor of northern winters—a health-

ful climate, permitting outdoor life the year around, bringing out the best there is

in the wurker. I he famous winter and summer resorts are near at hand, the

best of hunting and fishing within short drives.

All the statistics that a business man would require may be had by writing each
of the cities listed below.

(syf PIEDMONT CITIES
Address the Chamber of Commerce

CHARLOTTE \VI\STO\-SALEM
HIGH POINT GREENSBORO

NORTH CAROLINA
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tiA^r-

Left — Devon Plant,
Connecticut Li^ht and
Power Co., uses Elesco
inter-deck type super-
heaters in Springfield
Boilers

Ri/iht-Cromby Station. PhiJa
delphia Suburban Gas and
Electric Coanpa ny uses
£/esco Convect ion
type superheaters in
Heine Boilers. ^

The generation of superheated steam and its proper

application demand engineering and experience second to

none in the power field to cope with the more exhaustive

studies of boiler design, methods of combustion and

heat balance which is demanded by the higher temper-

atures and higher pressures. There is an ever increasing

number of boiler manufacturers, consulting engineers

and steam power plant engineers in the industrial and

central station fields, who come to The Superheater

Company, 17 East 42nd Street, New York City, for advice

and designs in solving their problems.

82.000,000 HORSEPOWER EQUIPPED IN LOCOMOTIVE. STATIONARY AND AURINE SERVICE
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Ronald Publications on Business

^Accounting Theory and Practice
By Roy B. Kester, C.P.A

THIS[set'of three volumes constitutes a care-

fully developed progressive explanation and

development of the principles of accounting.

For every man whose work is concerned with

accounts, this is a work of continual utility,

valuable alike for reference or intensive reading.

Volimie I presents first the balance sheet and
the profit and loss statement as the goal toward
which all record-keeping looks. The reader is taught
to analyze business facts and conditions and is led

step by step into the ledger where the data he has
been using are summarized. The books of origi-

nal entry are then
explained with the
method by which the - ->_-, ."^sa
information is classi- &/^;>^2^ f"" ^
fied. Finally the busi-

ness papers which con-
stitute the source of all

entries are described
and a more intensive

development is given
to important points.

Secoml Edition, 1922
{5th printing, 1923) . 625
pages. Cloth. $3.00.

Volume II is primarily a study of accounting

for corporations, although most of the material
is equally applicable to other types of organization.

Emphasis is laid upon the problem of valuation as

found in the commercial balance sheet. Special points

such as the voucher system, consolidations, branch
house accounting, consolidated statements, surplus,

reserves, depreciation, and the accounts and reports of

receivers and trustees, are fully treated. 191S (13th

printing, 1923). 796 pages. Cloth. S4.00.

Volume III applies to specific industries the

principles laid down in the first two. It deals

fully with accounting for various forms of organization

as department stores, coal and metal mines, iron

foundries, ranches,
hotels, advertising
agencies, municipali-
ties, and savings banks.
The author also de-
scribes C. P. A. office

organization and ac-

counting, accounting
department organiza-
tion, bank credit and

_ „..., foreign exchange ac-

J'"JUe;liJl!t^''"'«S counting. 1921 i4th

i4r:^'^^^^ printing, 1923). 71S
iHHHiBBS pages. Cloth. $5.00.

Interest as a Cost

Bt Cunton H. Scovell, M. A., C. P. A. (N. Y. and Mass. )

SHOULD the interest on investment be in-

cluded in cost or in profit? In this volume
Mr. Scovell, of the firm of Scovell, Wellington & Com-
pany, discusses this question pro and con, and from the

point of view of the economist as well as of the account-

ant. He endeavors to answer it in accordance with the

standards of correct theory and useful practice. He
sets forth fully his reasons for concluding that for some
problems there is literally no solution without reckon-

ing interest as a cost, while many cannot be adequately
solved without such inclusion. The difficulties that

arise in proper accounting for interest as a cost are

also con.'^idered. A subject of importance to every
manufacture"- Just published. 254 pages. Cloth. $2.50.

The Business of

Railway Transportation
Bt Lewis H. Haney, M. A., Ph. D.

IN this volume railroad transportation is dealt

with mainly from the standpoint of the
shipper rather than of the railroad. Theory is kept in

the background and the discussion centers chieflj' about
traffic conditions in the various groups, rate structures

and tariffs, and various traffic arrangements which a
shipper may make with a railroad. The material is

pre-eminently practical and brings out clearly the lay-

out and traffic characteristics of the principal railroads,

rate-making principles, and other traffic matters. Just

published. 613 pages. Cloth. $4.00.

(Contractors' Accounting Practice
By William M. Affelder, C. P. .\.

TO make the profit on which they have
figured and guard against wasteful oper-

ating methods, well-managed construction companies
have developed thorough accounting methods, care-

fully planned in every detail. This work explains these

methods and presents accounting procedure for con-

struction work of all types. It describes physical, finan-

cial, and operating conditions peculiar to the industry,

thus providing the necessary background for a complete
understanding of the accounting system. It considers

the entire range of the contractor's activities, from the
estimate for the bid to the completion of the job.

-Accounting procedure from the initial field records

through the general accounts, cost system, and the

audits, is fully explained in a way that permits ready
adaptation to the needs of the small as well as of the

large firm. .Attention is also given to procedure for sub-

contractors, owners, architects, and engineers. The au-

thor is Comptroller of the Thompson-Starrett Company,
of New York. Just published. 386 pages. Cloth. $5.GO-

AT YOUR BOOKSTORE, OR BY M.\IL OX APPROVAL
Descripliic Catalog nf Romiil r'uhUntlidiis .S'e;i( on Ref/ucsl

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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Financing
Public Utility and Indus-

trial Corporations are

invited to submit their

problems to us when new
financing is under con-

sideration.

To those who are interested
we shall be glad tu send
evidence of past success
in the underwriting and
distribution of bonds. Ask
for our book, "A Record
of Corporation Financing."

A.C.AULYN"«>COMPANY
ESTABLISHED 1912

CHICAGO
7 1 W. Monroe St., Phone State 6440

NEW YORK MILWAUKEE
MINNEAPOLIS BOSTON

Every Boom Market

Sets Danger Signals!

It is absolutely necessary to lieed them—disastrous to
run past.

Thousands of investors buy stocks at favorable prices
every year, but the large majority never reap the
rewards simply because they don't know when to sell.

Time to Sell ?

Yet, certain definite signals are set in every boom
market as the selling level approaches. Successful
investors must know how to read these signals. It

is the most valuable knowledge they can possess.

Let us tell you of the scientific methods by which we
aid you to acquire and make use of such knowledge.
It's described in our new FREE 24-page booklet
which is filled with vitally interesting facts on successful
investing.

Simply ask for Booklet MAM

American Institute of Finance

141 MILK STREET, BOSTON, MASS.

This Book

—

Shows you how to

cut the cost of Blue
Printing

Whatever your requirements may be,
you will find in the Peerless Blue
Printing Machine a means of improv-
ing the quality of your prints and a
saving in the time and labor required
to make them. These machines have
proven of great value even when oper-
ated only an hour a day. When an
emergency arises and a great quantity
of prints are required in a short time
the Peerless is invaluable.

Catalog M-23 contains a complete
descript ion of the machines,
method of operation, capacity, etc.,
etc.

THE C. F. PEASE COMPANY
838 No. Franklin St., Chicago, III.

The
C. F. P...« Co

838 N. Franklin St.
Chicago, 111.

Send no money

It's Free
Just clip the coupon
OT a post card

uill do.

Blue PrIntlnRf .Machinery
Drafting- Room Supplies
Engineers and
Surveyors /•
Field "and -^ ^

Office

Supplies

'X Compiiny

'y' City ...

Gcntlcmefl; Without co5t

or obligation to me please »end
your 64 page Booklet on Blue

Printing Machinery, Blue Printing
Acce«»ories
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Ronald Publications on Business

Accountants' Handbook
Edited by E. A. Sallbrs, Ph. D.

SINCE publication last November, more than 25,000 copies of the
Accountants' Handbook have been bought bj- men in every tj'pe

of position. This phenomenal demand stamps it as easily the most im-
portant pubhcation in many years to those concerned with accounting.

Its tlurtA--three sections cover adequately, in explicit statements of poUcy
and method, not only accounting but finance, management, law. banking,

and aUied activities as the accountant must know them. Tables, rules,

formulas, definitions, charts, and cuts abound, and this wealth of informa-

tion is made readily available by an exhaustive index abundantly cross-

referenced. As necessary to the modern office as anj' piece of labor-saving

machinerv. 1923 {10th printing, 1924). Flexible binding, patent unbreakable

back. 1675 pages. ST.oO.

Banking and Credit
By Davis R, Dewey and Marti.v J. SHCGRnE

APRACTICAL volume which combines the view-
points of the manager and the banker and shows

the close tie-up between banking and everyday commercial and
industrial operations. It brings out the significant factors that
control the ternxs and conditions upon which credit may be ob-
tained. Describes the forms of credit instruments, the procedure
by which loans are obtained, and the methods of determining
credit risks. The authors give specific illustrations taken from
actual practice and show the vital part that banking plays in

financing enterprises. 1933. 506 pages. Cloth. S.3.00.

Cost Control
for Knit Underwear Factories

Published under the Aus/nces of The Associated Knit Underwear
Manufacturers of Ameri.ca

THIS work was prepared for the purpose of enabhng
the Association to furnish to members a compre-

hensive and dependable guide to the best cost and statistical

methods. It is the result of a five-year survey, conducted at a
total cost of S175,000, involving as it did the services of 22
accountants and first hand studies in 96 mills. It presents simple
working methods, with 10.1 forms, covering every phase of cost
accounting in a typical knitting mill. It is a volume of much
suggestive value to those in other industries with similar prob-
lems. Just published. 282 pages. Cloth. So.OO.

Cost Accounting
Fundamentals

From the Standpoint of Management

By L. T. KoN'oPAK, C.P.A. (Ohio and Ind.)

BEC.\USE of its clear treatment of un-
derlying principles and the use of

simple illustrations this work should be
especially helpful to managers and all who
want to get a broader grasp of the funda-
mentals of cost accounting. The author
has succeeded in minimizing detail and in

concentrating attention upon essential

principles and broader a.spects. The work
is divided into three parts which deal with
(I) Principles and methods of accumulat-
ing costs, including overhead distribution
and a concrete illustration of the operation
of cost-controlling accounts: (2) Operat-
ing statements, and the uses of costs, in-

cluding two exceedingly valuable chapters
on the cause and effect of unabsorbed over-
head and the determination of volume of

business necessary to absorb all fi.ied

charges; and (3) illustrations of variations
in cost methods and of the three basic cost
systems. 192i. 2.35 pages. Cloth. $3.00.

Auditing: Theory and Practice
By Robert H. Montgomery, CR-^.

TO officials and managers in industry this work constitutes a manual
of business anah^sis and financial policy of intense practical interest

and practical value. To accountants and auditors, public or private, it offers detailed
procedure for making audits and investigations—from arranging working papers
to the preparation of the final report. Mr. Montgomery is a well-known authority
and his judgment and wide experience as presented in this work are invaluable
in showing what to do, how to do it, and how to distinguish the vital from the
incidental. Nowhere else can you obtain such a wealth of information on the u.se

and interpretation of accounts. The work is in two volumes, the first outlining
general principles, and the second dealing with special applications for more than
sixty typical lines of business.

AUDITINC
TIIEOP-V
AND

PRACTICE

MOXTQOMTBT

Vol. I.

Vol. II.

1931 (6lh printing, 1933).
1933 {.3rd printing. 1933).

730 jmges.

559 paijrs.

Cloth.

CMh.
$6.00.

U-OfJ.

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.

I
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The man \vith the pencil
didn't mean to blunder

MOST of your factory folk are not
wilfully dishonest, but they're apt to
be negligent and sometimes careless.
Give them a time card and pencil, and
at the end of a year try to figure your
losses from inaccurate records. You
will find it a complex business, with
losses larger than you had supposed.

The Calculagraph wipes away these
blunders—stamps on the time cards

the exact time of beginning and end-
ing each job, together with an auto-
matically printed total of the time
elapsed.

A complete description of the machine
and its application in manufacturing
plants will be sent youfree on request.

Ask for booklet "Elapsed Time
Records."

THE CALCULAGRAPH CO.
36 Church Street New York City
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WhereEachMan Stands

—to Stand Higher

!

You know the rating or capacity of

your different machines; why not

know the "rating" or capacity of your

different opera tors ?

You can get the figures from Veeder

Counters—get just the measure of

every workman.

And the men size up as bigger pro-

ducers when you take the measure of

their output all the time—automat-

ically with

qo;UNTERS
The Re-set Rotary Ratchet Counter
below counts one for each oscillation of the

lever, as indicating the output of presses and

metal-stamping machines.

Sets back to zero from any figure by turning knob

once round. Supplied with from four to ten figure-

wheels, as needed. Price, with four figures as

illustrated, $11.50 (subject to discount ). Equipped

with lock and keys to prevent tampering with the

record, $2 extra. (Cut ) 2 size.) Set-Back Revolution

Counter of similar model, price $10.00 (listi.

This small Rotary Ratchet
Counter (No. 6) counts
reciprocating movements of

the lever, as indicating the

output of many of the smaller

machines. When lever is

moved thru an angle of 40
to 60 degrees, the counter

registers one. A complete
revolution of the lever regis-

ters ten. This counter is adaptable to no end
of small machines, simply by regulating the

throw of the lever. Price, $2. (Cut nearly

full size.) Small Revolution Counter of similar

model, also $2.00.

Have you seen how "Veeders" will fit

YOUR machines—and fit in with your
production plans? Write for the 80-

pa^e counter booklet.

The Veeder Mfg. Co,
64 Sargeant Street, Hartford. Conn.

Middle West Distributor

F. A. Brikcolf
940 \Vashinf(toH Blvd.

Chicago. Ill

Pacific Coast Distributor
F. SoMEBS Pkterson Co.

S7 California St.

San Francisco. Cal

A "CONTINUOUS"
REVOLUTION

!

FAN-FOLDED FORM users will be

interested in "INTERFOLD" which

has revolutionized continuous form

printing.

1. Different colors of paper in same form

2. High grade original copy

3. Smooth edges^no perforations

4. Accurate register

5. New and unusual arrangements

6. Reproduces any padded form

7. Help to the Operator

8. LOW COST

Write for further information

f 1) •' r 'r- f '-\

Fan folded and Jnterfold forms

367-369 Park Avenue,

Brooklyn, N. Y.

A typical "Jenkins
throughout**— Fred

Pearson O Co.,
Inc., Mana-

yunk, Pa.

Fig. 106. Screwed,
Standard Bronze
Globe Valve.

The choice
of many plants

Thousands of plants are relying on

Jenkins Valves for helping to get the best

results from their power plants, plumbing

and heating systems.

It pays to use Jenkms Valves only—
they are well built for wear and hard

usage. All parts are made heavy and

strong—nothing is skimped. Then, too.

Jenkins Valves stand up year-in and

year-out under the hardest conditions.

They keep on giving good service from the

day they are put in.

Jenkins Valves are supplied for-prac-

ticaUy all valve requirements. At mill

supply houses everywhere.

JENKINS.BROS.
80 White Street New York, N. V.

524 Atlantic Avenue ... Boston, Mass.

133 No. Seventh Street, Philadelphia, Pa.

646 Washington Boulevard, Chicago. 111.

Always marked with the
"
Diamond

~ ''^^~~~^~^^^~^^~
SINCE I8S4
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Methods for

Overcoming
Production
Difficulties

—The Manufacturing Management and Ailiniiiistration

Sevxes—Edited by L. P. Alford, M. E.—

For Better Planning
Planned Control in Manufacturing, by William O.

Lichtner, of the Thompson and Lichtner Company, pre-
sents up-to-date, tested procciliirc for tying together the
work of production deiiartnients. Describes how a cen-
tralized planning department makes possible important
savings in time, labor, and inventory.

F.xplains standing orders, forms used, classi6cation and sym-
bols, and shows a detailed application of the methods
ilescribcd to a plant employing 150 workers. Just pub-
lUhed. 129 pages. Cloth. $.5.00.

For Better Working Methods
Time Stvdv and Job .\nalysis, by William O. Lichtner, ex-

plains working procedure for installing and maintaining
job standardization. Shows what economies can be ex-
pected from it and how it aids in industrial management.
Gives the facts the manager wants to know about stand-
ardizing working methods. 1931. 397 pages. Cloth. $6.00.

For Saving Material and Labor
Scales and Weighi.ng, Their Industrial Applications, by

Herbert T. Wade, brings out clearly the important and
profitable results of accurate counting and neighing within
the plant.

Describes the forms of available n eighing machinery, including
automatic or intiicating scales; counting, measuring and
packaging machinery; apparatus fur bulk weighing; motor
truck scales; and railway track scales. Presents valuable
data for managers on the design, testing, and maintenance
of scales. Just published. i7..1 pages. Cloth. pi.OO

For Better Storeskeeping
Stores and Materiai^ Control, by Madison Cartmell, ex-

plains effective current methods of controlling stores and
worked materials from the requisition to the shipment.

Takes the viewpoint of the production manager and gives

working details of storeskeeping records and practice, in-

cluding the manufacture or purchase of materials. Shows
substantial savings pos.sible in large and small p'lr'*.

1922. m pages. Cloth, ti.50.

For Better Inspection Methods
Control of Quality in Manufacturing, by G. S. lladford,

explains methods for lowering costs and increasing produc-
tion by setting up and maintaining suitable and workable
standards of quality.

Topics discussed include organization and management of

inspection department, quality control in practice, precise

control of processes, dimensional control, and control of

color and finish. 1922. !,0:, pages. Cloth. 95.00.

For Better Production Control
The Gantt Chart, bv Wallace Clarke, tells how to use a

new type of graphic chart which relieves the manager's
mind of a mass of details yet gives definite control of work.

Special features of these charts are compactness and
simplicity.

The author describes the principles by which they operate

the savings they make possible, details of their prep
aration, and their practical applications. 1922.

{2d printing. 102.3.) l.iT pagci. Cloth. $2.5>).

Examine Any or All of These Books

Without Charge

The value of these books in enabling you to compare your methods with
the best practice of the da.v in a wide variety of lines, and to work out
and apply possible improvements, can onlv l)e appreciated after .vou have
I'xamineit them. You am have anv or all of them sent postpaid if you
will 611 out and mail the order form. Look them over for five days.
If you do not think they will help .vou, return them at our expense and
vou owe us nothing. Otherwi.sc send us your check for the price of the
books ordered. (More titles in this series will be announced shortly.)

l!>E THIS ORDER FORM

The Ronald Pr«as Companv.
20 Ve.«y Street, .>'ew York. .N. V.

Send me postp
Man«gemenl ana
checked l>eIow.

lid the liookj of the Manufacturing
Administration Series which I have

The Ronald Press Company
;

APublishers

20 Vesrv Slr««l. New York.

CPIanned Control in Manufarturinit tS.OO

GTime Study and Job Analyitia] $6.00

GScalea and WciiiliiniE $6.00

GStorra and Materials Control $4.50

ClControl of Quality in Manufarturini: $5.00

CThe Gantt Chart $2.50

Within 6\-e days of tbrir receipt I will srod you tbr
^pricc in full for the books ordrrrd or rrtainrd. rrtuming
'the others, if any, to you.

Name
iplca9c prints

Business Addrru

N. Y.
. Pontion

.

(778)

Signature
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ANNOUNCING A NEW SERVICE

CONSULTATION IN COSTS
THEIR CONSTRUCTION AND USE

FOR MANAGERIAL PURPOSES
The greatest value from cost figures can be obtained only when they are set up FOR USE and then USED TO

THE LIMIT by everyone.

The complete cost of product is of comparatively little managerial value, as it is loo far removed from the actual

operations where costs are incurred.

Costs reflecting actual performance AT THE SOURCE by departments and operations make possible all sorts

of managerial activities otherwise impossible. Such cost figures stimulate cooperation and thought, resulting in

LOWER COSTS and MORE PROFIT.

SELLING COSTS ARE PARTICULARLY IN NEED OF ATTENTION

A SERVICE TO HELP YOU GET THE MOST OUT OF YOUR OWN METHODS

1725 Pershing Square Bldg.

This service is within easy reach of the smallest company—full explanation on request.

J. P, JORDAN
NEW YORK CITY

IIUSTRIAI

HAlGMi

lANSBURGH

488 Paries
6 bv 9

108 figures
Cloth. $4 SO

SOLVE YOUR
MANAGEMENT PROBLEMS

Industrial Management
By RICHARD H. LANSBURGH
Professor of Industry, Wharton School of

Finance and Commerce, Unive sity of
Pennsylvania

The policies and principles of successful
management are given, and also, devices to
carry them out.
The subject-matter, presented in a clear and

interesting manner, is divided as follows:

—

Introduction, Plant Organization, The Physical
Side of the Plant, Standardization—A Primary
Management Step, Job Study, Wage-Payment,
Personnel Relations, and Controlling Opera-
tions.

Make 'Industrial Management' your guide
to the solution of your management problems

—

Mail the coupon TODAY.

John Wiley & Sons. Inc., 440 Fourth Avenue, New York City.

Gentlemen: Kindly send me a copy of LANSBURGH'S INDUS-
TRIAL MANAGEMENT for 10 days' free examination:

I agree to remit the price ($4.50) within 10 days after its receipt
or return it postpaid.

Name

Address

I am a member of
(State what society)

Subscriber to —Yes
Management and Administration—No M. & A. 5-24

First Edition 1921
Second Edition 1922
Third Edition 1923

COST ACCOUNTS
By GEORGE HILLIS NEWLOVE, Ph.D.

C. P. A., Illinois

Associate in .Accounting, Johns Hopkins University; Member,
National Association of Cost ."Accountants; Formerly,

Lecturer on Cost Accounting, Graduate School of

Business .Administration, .American
University.

/(f_j pages, S% X 8}4, 3S illustrations and forms.

$3.50 net, postpaid.

Many books have been written on cost accounting theory,

but here, at last, is truly a monumental work on the funda-
mentals of cost accounting technique! A manual on the
"how" of cost accounting for students and for practicing cost

accountants who must train their assistants.

The lectures emphasize in about 32 study hours the funda-
mental controls upon which all cost accounting is based by
illustrations which trace through the books and forms the

records for material, labor, overhead, and finished goods.

The problems, by minimizing the non-cost transactions,

completely cover in about 96 study hours the factory accounts
and records under the special order, process, and estimating
cost systems. The keys to the solutions, without aiding in

obtaining the completesolutions, simplify the location oferrors.

Descriptive literature sent upon request. Money
refunded if book is returned within 5 days.

The White Press Company, Inc.

Departmental Bank Building

Washington, D. C.
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Don't turn.

'fourTactory
into a Store

!

Most plants that use ordinary traps arc virtually coni-
pollcd to "keep a store' in order to maintain a supply of

extra parts sufficient to take care of repairs. For some
bucket traps have as many as 43 parts that may require
replacement. This not only means a lot of money tied

up but it means that you are paying someone to makr
the TejHiiTs!

The Steam Trap Sarco, on the other hand, has but
five parts and only one that moves. Consequently there
is practically nothing to wear out and require replace-

ment in the simple

STEAM TRAP

SARCO
Another thinn, most con-

cerns keep a few extra traps

on hand for emergencies. Here
again the Sarco saves money as

it costs about one-third the price

of h\icket traps.

The next time you have a
steam trap breakdown remem-
t)er that i( costs less to install

a new Sarco than to repair a
uoruoiil bucket type trap.

Hence, in most cases, you
actually save money by scrap-

ping your old trap and replac-

ing it with a brand new Sarco.

Tlie Sarco drains the con-

densate as quickly as it foniis

with minimum lo.s.<! of heat,

instead of permitting it to col-

lect in volume and cool off.

Saves valuable heat units.

Made in sizes from ^s in.

to ;i in., for pressures up to

2(X) lbs.

Write for Booklet 0-32 and
particulars of our 30-dav Free
Trial Offer.

SARCO CO.,INC.
238 Broadway, New York City

Boston Buffalo ChicaKO
Cleveland Detroit Philndelphia

PEACOCK BROS.. Ltd.. Montreal

Let your employees

save their way

to contentment

N

The AUTO-TELLER receives and
receipts for paper money deposits

O matter what you pay your employees they'll

always be short of money if they spend it all.

To state it differently, contentment nith wages
IS beffer measured by what is saved than hy what
is received.

The Auto-Teller makes it easy for your employees
to save, for it stands at their elbows 24 hours a day
and is always ready to receive deposits.

Auto-Teller service can be provided for your em-
ployees with the cooperation of your bank. It will

cost you nothing, either in the way of money, work,
or responsibility.

All we ask is your permission for the installation
of one or more Auto-Tellers.

Have your secretary send the coupon below to get
complete information.

National Automatic
Teller Corporation

115 FoiRTH Ave.
New York Citv

410 Bro.adw.ay

Utic.x. N. Y.

KK.tl isr K)R INFORM M ION

Nntionoi Aulomnti; Teller C<^'rp,.

2IS Fourth Avenue. New York City.

Gentlemen:

Please send us. without obligation, your folder, "rm Surprised That
It Wasn't Done Long Ago,"

Company

Addrens . .

By
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It's a Tremendous Help to Me
says P. J. GillF.Uan, Secretary and Sales Manager of F. E. Cumpton &
Company, Chicago, publishers of Compton Pictured Encycloppdi:i.
"To turn to your pages and find Iiow other people have suhed the

problems that arise from day to day. The Handbook of Sales IVIanage-
ment is the best reference book for a sales manager I have discovered."

S. Roland Hall's
Handbook of Sales Management

995 pages, 5J-^ x 7, illustrated, $5.00 net, postpaid.

Although the Hall HANDBOOK OF SALES MANAGEMENT
was printed only late in Januarj-, the first printing is already exhausted.
The reason for the rapid sale is indicated by Mr. Gillfillan's comment.

In WTiting this big volume on sales planning and managing. Hall
spent a year looking into all kinds of experience, big and little. His find-
ings are set forth clearly, with working details, figures, charts, com-
parisons, forms, doUar-and-cents results.

S. Roland Hall's experience has taught him that what the selling
world wants are

Accurate Accounts of Successful Plans, Equipment and Ideas

This book represents the experiences of many well-known firms in
building up sales organizations and experimenting with different policies
and plans for marketing.

It sets forth the fundamentals of marketing through the description
of tested methods.

Twenty-Seven Fact Packed Sections
I.

u.
III.

IV.
V.
VI.

VII.
VIII.
IX.

X.

XI.

Xll.

XIII.
XIV.

Organization.
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Investigations Without the Suspicion of Bias
Those who make use of the New York University Bureau of Business Research do not invariably choose

it because they lack facilities for making their own investigations.
It is true, of course, that the Bureau has unusually complete resources, both of men and of machinery,

as well as wide experience in handling a variety of research problems.
But the more important merit of the Bureau, in the minds of many business executives, is its

absolutely unbiased character. It has no conceivable reason for seeking anything but the absolute
facts—and these are precisely what it seeks. There is always a comfort in knowing not only that an
investigation is unbiased, but also that it cannot be anything but unbiased.

Some of the published reports of the Bureau, which indicate the scope of its work, are as follows:

List of Publications of the New York University—Bureau of Business Research
Attention Value of Advertisements ,.,$1.00 A Directory of Current Statistical
Methods of Paying Salesmen in the Sources $4.00

Coffee Roasting and Grocery Trades .SO Textile Trade Terms: A Study of Mis-
Newspaper Reading Habits of Business leading Trade Terms in the Textile
and Professional Men in New York. Industry 50

The New York Curb Exchange as « . ^-c o i . r r> . r^
Viewed by the American Economic Scientific Selection of Package Designs

Association (Out of Print). ,.. „ , ^ , c _. • ,
The American Valuation Plan (Out of The Exclusive Agency: A Study m the

Print). Marketing of ManufacturedProducts 1.00

The Trend of Business: A barometer Mortality among Magazine Adver-
of Trade. tisers 1.00

The Leadership of Advertised Brands 2.50 Monthly Barometer of Wholesale Gro-
(by Messrs. Hotchkiss and Frankem. eery Trade.

The supply of all these rep>orts is limited, but so long as they last they will be sent to any address
upon receipt of price.

Although the Bureau of Business Research prefers to make investigations on questions of general inter-

est, with the object of publishing the results, it is prepared to undertake a limited number of researches for
the benefit of individual companies. The charges for this service will be only sufficient to cover the costs.

NEW YORK UNIVERSITY—BUREAU OF BUSINESS RESEARCH
Director, LEWIS H. HANEY, 90 Trinity Place, New York City

Consulting Experts:
Marketing, G. B. Hotchkiss Statislics, R. P. Faulkner Irrdustrial engineering. J. W. Roe
Salesmanship, E. E. Ferris Accounting. J. T. Madden Plant Management, W. F. Cornell
Merchandising, N. A. Brisco Foreign Trade, J. A. deHaas Finance, C. W. Gcrstenberg

Business Management, L. Galloway

ATLAS CALCULATING SERVICE
Atlas Calculating Service is an organization of skilled operators of calculating

machines under the supervision of a highly trained staff. It is prepared to meet

your special demand for quick and accurate figures prepared at a moderate cost,

whether it be figuring inventories, statistics, analyses, percentages, costs or any

other form of calculation.

Atlas service is the result of a demand which has long been felt in practically

all branches of business for a mobile group of operators to meet special calculating

demands quickly and efficiently. Each business, in varying degrees is at certain

times confronted with a calculating task beyond the ability of their present

organization. At such time the regular calculating department has been forced

to overwork and neglect the current work or additional and untried operators

have been employed.

Atlas service offers you operators of proven merit in sufficient number to

perform the largest job in an incredibly short time. All work is absolutely con-

fidential. Most of the largest and best known firms in the country avail themselves

of this service, which saves time, money and inconvenience and assures accuracy.

Write now so that you can be furnished further details and an estimate of the time

and cost of figuring your next calculating problem.

ATLAS CALCULATING SERVICE
19 West Jackson Boulevard

CHICAGO. ILL.
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A Working Principle

-

Not an Embalmed Ideal

A BP STANDARD No.

2

"To subscribe to and work
for TRUTH and honesty in

ALL departments."

FEW there are who do not know
of the great TRUTH and

BETTER BUSINESS movement,
which was inaugurated by the Asso-

ciated Advertising Clubs of the World
about ten years ago.

It was the fused and awakened
sentiment of the publishing and ad-

vertising interests, that to them be-

longed the responsibility for purifying

the stream of publicity and keeping

it clean.

Since then these men have procured
the adoption of clean advertising laws

in nearly every state, with Vigilance

Committees to enforce them. The
crooks and swindlers have been driven
from the pages of reputable publica-
tions, and the power and virility of
straight truth-telling has been brought
home to all advertisers.

As the Business Press Department
of the National Advertising Commis-
sion of the A. A. C. of W., The Asso-
ciated Business Papers, Inc., is proud
and glad to be a part of this work. We
have incorporated the TRUTH mo-
tive into our own standards and our
practices.

Note well the word "ALL" in

Standard No. 2. It applies with
equal force to all departments of our
papers—-editorial as well as adver-
tising.

As a logical sequence of Standard No. 2, we adopted Standard No. 5

A B P STANDARD No. 5

"To decline any advertisement which
has a tendency to mislead,or which does
not conform to business integrity."

T^HIS imposes a definite obligation upon A B P papers which can not be misun-
derstood. In this Standard, our publishers plainly acknowledge their responsi-

bility to their subscribers, and pledge themselves to keep the trusteeship inviolate.

Do you not begin to see why business papers aspire to A B P membership;
why membership carries the prestige that it does; and why A B P papers are

getting preferred consideration from those who believe in high standards especially

when coupled with practical achievement?

THE ASSOCIATED BUSINESS PAPERSJnc.

HEADOLARTERS:
JESSE H. NE.\I., Executive Secretary

220 WEST 42nd STREET NEW YORK CITY
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REDUCE YOUR PRODUCTION COST WITH

*<u, .'•

DEPENDABLE SERVICE

Is a built-in quality of O. S. Locomotive Cranes. We have pledged our-

selves to build only the sort of Locomotive Cranes that will give the max-
imum in Dependable Service.

Portability and Flexibility are features of the O. S. Dependable Crawling
Tread Crane. Ease of control and operation adapt them to all work where
this type of equipment can be used.

Leading manufacturing companies in many industries are finding O. S.

Dependable Locomotive Cranes major factors in reducing their production

costs.

If you have a heavy material-handling problem it will pay you to let our
engineers discuss it with you.

The many adcanlages of this

crane are detailed in a bulletin

which will be sent on request.

ORTON & STEINBRENNER CO.
608 SOUTH DEARBORN STREET

CHICAGO. ILLINOIS
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A few of the 350 Hyatt equipped trailers, type A-310, built by the Mercury
Manufacturing Company, Chicago, III., in operation at the freight house of
the Louisville & Nashville Railway at Birmingham, Ala. Other large
installations of these trailers are as folloxvs :

Pennsylvania Railway, Detroit, Mich.
Chicago, Burlington & Quincy Railroad, St. Joseph, Mo. ,

Chicago, Burlington & Quincy Railroad, Chicago, HI.

Chesapeake & Ohio Railroad, Charleston, W. Va.
Baltimore & Ohio Railroad, Columbus, O.
Southern Pacific Railroad, San Francisco, Cal.

Hyatt Roller Bearings

on Mercury Trailers

150 trailers

75 trai

200
200 trai

1 50 trailers

100 trailers

lers

ers

lers

Realizing that easy turning wheels with bearing

dependability and durability are the basis of

satisfactory trailer performance, the Mercury
Manufacturing Company equips its standard

A-310 trailers with Hyatt bearings exclusively.

Whether these trailers are pushed by hand or

hauled in trains, the Hyatt bearings enable

them to carry heavier loads in less time.

More freight moved per truck, per man and
per hour is the platform on which Hyatt bear-

ing equipment bases its claim of superiority.

HYATT ROLLER BEARING COMPANY
NEWARK DETROIT CHICAGO SAN FRANCISCO

WORCESTER MILWAUKEE HUNTINGTON MINNEAPOLIS PHILADELPHIA
CLEVELAND PITTSBURGH BUFFALO INDIANAPOLIS
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MATERIAL HANDLING EQUIPMENT

COAL TIPPLE EQUIPPED WITH WELLER CONVEYING MACHINERY

SAVE TIME, MONEY AND WORRY
INSTALL WELLER MACHINERY. HANDLE THE RAW MATERIALS AND FINISHED PRODUCTS IN YOUR PLANT
MECHANICALLY INSTEAD OF WITH HAND LABOR. WELLER EQUIPMENT PAYS LARGE DIVIDENDS.

-fcl
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THE WASTE OF STANDARD PRACTICE
-/2-

No. 1

I Rough Cored Bar I-* » 1--4 * i*. -, ,.. - - ca 74
•Cost at $ .35 per pound iao
Cost to machine (2 hours at $ .80) /

°"

Overhead 100% *
^"

„ .. J 1 Bushing 6* long 1 weight 5-65 lbs. Waste 58.3"^^ or a cost $7.94
Keceiving

^ 2 Bushings 2' long I of $1.40 per pound for finished bearings.

THE SAVING OF STEWART PRACTICE
i3-

No. 2

STEWART FINISHED CORED BAR 2M' x 2' x IJ' Weighi ' 8| »>?;

•Cost at S .50 per pound .,
I 1 Buihins 6' long I weighing 7 27 lbs. Wa«><? 7.74 ^ or a cost of t 54 per

Receiving
\ 3 Bushings 2' long l' pound for finished fjearings

A saving of SO 56% of the waste incurred when using 12* Rough Cored Bars.

•These price figures are used for comtiarative purposes only.

13-Inch Bars!
Save 50% on Bars and Bushings

What Stexvart 3rons
MetaJ Is

Theperiectcopper lead mixture that

will not segregate. Under successive

remellings. the union oi metals is even

closer. Sweats a little lead of 600° F.,

lubricating itself. Will not score shafts

up to 1000° F. Melts at 1700° F.

Coefficient oi friction very low. Made
in 258 stock sizes, finished all over,

in four degrees of Brinell hardness for

all hearing conditions— our standard

Grade "D" Metal is perfect for the

average bearing requirement. All solid

and cored bars 13-inch lengths!

That chart above tells the whole story! Bearings are generally made

in 2-inch or 3-inch lengths or multiples of those numbers, aren't they?

And in cutting off the bearings and finishing the ends, you lose some

of the metal, don't you?

As a result, you only get approximately 10 inches of bearings out of

a 12-inch bar. You can get 12 full inches of bearings out of a Stewart

13-inch bar.

Is it worth your while? Just study that chart. Stewart bars are fin-

ished all over. That not only saves you machining costs and metal loss

but insures you absolute uniformity in your metal. Stewart Brons is

the greatest copper-lead mixture ever developed. When we first brought

it out, it was bought because of its saving in the 13-inch size. Now it

is being bought as well for its service as the ptrfecl bearing metal.

JOBBERS! We have a great opportunity in a few remaining ter-

ritories. We're showing big sales increases. Write for particulars to

STEWART MANUFACTURING
4F0,^-H5 Fullerton Avenue

A. C. OLFS
7J21 Woodward Avenue

Detroit, Mich.

Or communicate direct with out nearest factory representative

L. NELSON
820 N. Meridian Street

Indianapolis, Ind.

J. FRANK LANNING &. CO.
327 First Avenue
Pittsburgh, Pa.

UNGER &. WATSON
1366 S. FiKueroa Street
Los Angeles. Calif.

C. W. ROOT
57 Erie Street

Milwaukee, Wis.

CORPORATION
Chicago, Illinois

J. FRANK LANNING
2 300 Avenue A
Birmingham, Ala.

E. P. GRISMER
1982 E. 66lh Street
Cleveland, Ohio

1

^rons
Jieanng Metal

The Perfect Metal for Bearings
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()f2 titC ^y ^^^^^^f 0^^ of our consulting engineers saw a gas

ry meter with a cast iron cover^ lying at the curbstone^

kjirt/d^l/ pending installation in a new dwelling. He ?ioted the

t^nfVIPV ^^^^^^^ ?/ ^^^ manufacturer ofthe meter and later sug-

gested to the maker the possibilities ofa pressed steelpart

to replace the cast cover. Pressed Steelgave the meter manu-
Jacturer some unexpected adva?itages over the old cast covers:

1. Cut cost lO^Jc.

2, No machining, no drilling.

J. Saved freight costs on completed

meters.

4. Eliminated breakage.

"Press it front steel instead

'

PraitJ Sleel Meier

Orver

Weight 2% Ihi.

Doubtless your product is never going to stand on a street corner, but there is a way,
without waiting for us to meet you accidentally, of finding out how pressed steel

parts may cut costs or give added sales advantages.

Cdiil Iron .Meter Cover

The Way We \ ou're interested. ^ ou tell us so, perhaps sending a sample
part or blue-print.

{tQ ^uOllt It ^'^^^ *^o"^'^"'^"* ^o*" you one of our consulting engineers goes
to your plant for consultation. He knows pressed steel redevel-

opment from A to Z. He belongs to our highly trained staff of redevelopment pioneers.
He works with facts. He has helped put through scores of successful redevelopment
jobs on a great variety of problems. He gives you the benefit of know ledge gained
through years of specialization in redesign.

Behind him is a great modern plant located in the heart of the steel district w ith com-
plete facilities for producing the most intricate pressed steel parts—large or small.

He studies your problem in this zcay:

Can the cast parts t4sed in your product he pressed from steel instead?

If not, can they he redesigned to permit pressing from steel instead?

Would pressing from steel instead create any advantages in the product and secure
savings in production and shipping?

If pressed steel will not be useful he
frankly tells you so and you arc in no
way obligated.

If he finds pressing from steel instead
will be an advantage to you our engi-

neering department immediately
undertakes the development of the

replacement.

Drawings ofproposed designs are sub-
mitted without obligating >ou.

On your approval, our force of die-
makers and press men start the actual
work of pressing it from steel instead
for you.

This unusual sen'ice is at your disposal SOW.

THE YOUNGSTOWN PRESSED STEEL COMPANY
fioneers in Pressed Steel Redevelopment

Warren, Ohio
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"Saved—Many Thousands of Dollars

in Loading and Unloading Expense"
For over 40 years industrial concerns
confronted with material handling
problems have found the solution to

these problems in Brownhoist equip-

ment. The labor savings that follow

their installation, their economy of

operation and maintenance, and their

wide adaptability, make them an ex-

ceedingly profitable investment.

The experience of the John Deere
Harvester works, East Moline, Illi-

nois, offers a good example of Brown-
hoist trouble-free operation, combined

The Brown Hoisting Mach

with large direct savings. They say:

"We purchased a Brownhoist Locomo-
tive Crane in the spring of 1920. This
is a No. 4 Crane with a 50 ft. boom,
capacity 15 tons at 16 ft. radius and 3
tons at 50 ft. radius. This machine has
been in continuous service since that

time and we found the maintenance
cost to be extremely low. It has given
us no trouble of any kind and has saved
us many thousands of dollars in unload-
ing and loading expense."

If you have a material handling problem of
any sort, Brownhoist engineers will gladly

help you. The advice is yours for the asking

inery Co., Cleveland, Ohio
Brownhoist Products: Heavy Dock Machinery, l.ncnmolive Cranes. Hunkers, Conveyors, Bridge Cranes. Buckets, Etc

Braach Othces: New York, CtiicaBo, Piltsburgh, San Fraocisco, New Orleans. London, Eng.

BROWNHOIST
MATERIAL HANDLING EQUIPMENT
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PRECISION
ROLLER BEARINGS

!^

For Heavy Loads and Hard Service

Heavy-duty units manufactured to unequaled standards of precision ; affording

the maximum of serviceability under conditions involving heavy loads, temporary
overloads, shock, jar and vibration; offering to manufacturers and users of high-

duty, heavy-duty machinery new opportunities for power saving, reduced up-

keep costs, and better service.

Our engineers will welcome an opportunity to work with yours in applying these high-duty, high-

precision bearings to your machines, with a view to securing maximum anti-friction efficiency,

minimum maintenance costs, and continuity of service.

flnable Avenue
Long Island City New York
MAKERS UFTTORMfli" PRECISION B-SLL BEARINGS

All Speeds

and Powers

Standard and

Self-Aligning

Types
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A Distributing and Manufacturing
Center of Nation-Wide Importance

Many of the most

important cities

on this map are

within ov e r

-

night trucking
distance of
Port Newark.

A list of the manufacturers who have factories or ware-

houses at Port Newark, or who center their eastern distribut-

ing activities at Port Newark, would include a score of

names familiar to the business world from one end of the

United States to the other.

These manufacturers have demonstrated the advantages

to be derived from location at this remarkable development.

They enjoy rail, water and highway shipping facilities not

to be equalled elsewhere along the Atlantic Seaboard. They
are in the midst of a buying area of forty million inhabitants,

with their richest markets most quickly and economically

accessible. They are receiving all the advantages of location

within the li^nits of New York Harbor at a fraction of the

cost for factory sites and rentals that they would pay else-

where in the metropolitan zone.

A complete description of Port Newark and its surround-

ing territory, as well as a list of the industries already

located in this area, is contained in a comprehensive free

book which will be sent to you upon request. Write for

your copy today.

THOS. L. RAYMOND, Director

Department of Public Improvements Newark, N. J.

PORT NEWARK
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Only 12 Minutes
Shut-Down Per Year

If any production unit of your plant were to be shut down for only
12 minutes a year you would consider it an excellent record of operation.

If you started each year with the definite knowledge that only twelve
minutes of operating time of any unit would be lost for lack of driving
power—the very basis of production—would it not add to your confidence
and satisfaction?

One of the world's largest manufacturers of carburetors—universally
known—with plants equipped with individual and small group motor
drive—has averaged only twelve minutes shut-down per motor per year.
A large proportion of these motors are in use on their extensive conveyor
system.

We are naturally proud to say that they are completely equipped with

We have had the pleasure of
co-operating with this concern
—in the equipping of its plants
with motor drive — since its

origin some years back.

May we tell you of other in-

dustrials and manufacturers who
are using Rothmotors? May we
help you in your power problems
with our 30 years of specialized

motor engineering experience?

Our bulletins are available to

you on request.

ROTH BROTHERS & CO.
1412 West Adams St., Chicago
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Professional Counsel

HUBERT E. COLLINS
CONSULTING ENGINEER

Design—Construction— Operation of Power
Plants.

Heating and Ventilation.
Consultation. Investigations and Reports.

Valuations. Research. Maintenance
Department Organization.

Winston Building UTICA. N. Y.

WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and sew-
ages to prevent nuisance or stream pollution.
Examinations, reports, estimates, tests, plans
and supervision of construction and op-ration

114 Liberty St., New York

WILLARD E. FREELAND
ERWIN H. SCHELL

Consultants in Unusual
Managennent Problems

222 Charles River Road Cambridge. Mass.

S. R. GERBER CO.
INDUSTRIAL ENGINEERS

FACTORY and OFFICE MANAGEMENT
PLANT LAYOUT and DEVELOPMENT

PROBLEMS
Gantt Methods — Graphic Control

165 Broadway New York

FRANK B. GILBRETH
Incorporated

Established 1895

CONSULTING ENGINEERS
Organization Waste Elimination
Management Intensive Production
THE ONE BEST WAY TO DO WORK
68 Eagle Rock Way, Montclair, N. J.

PENROSE R. HOOPES
Mechanical Engineer

Special 86 Automatic Machinery
Design and Consultation

252 Asylum St. Hartford, Conn.

THE H. M. LANE CO.

Industrial Engineers

Foundry Specialists — Entire Plants —
Rearrangement of Special Equipment

333 State Street, Detroit, Mich.

ALBAN MAZEAU
CONSULTANT AND ADVISER

in

CIVIL ENGINEERING
3735 Grand Central Terminal

New York

FRED J. MILLER
Consultant in

Industrial Organization and

Management

50 W. 12th St. New York

S. L. SOPENOFF M. KATCHER

MODERN ENGINEERING CO.
CONSULTING & DESIGNING
Sheet Metal Products & Tools

Industrial Machinery

Designing Service to M*g't Eng'rs

318 Broadway New York

JAMES E. MORRISON COMPANY
INDUSTRIAL ENGINEERS

1162 Penobscot Bldg. Detroit

Organization, Production, and Distribution

Control. Standards for Shop and Office

Operation. Incentives for Operators and
Executives.

J. LEE NICHOLSON & CO.

CONSULTANTS
Business Organization — Executive Methods

Profitable Management
Cost Accounting — Commercial Accounting

219 W. 7th St., Los Angeles

New York San Francisco Chicago

W. B. RICHARDS & CO.

ENGINEERS and ACCOUNTANTS

Established 1901

71 Broadway - New York City

The

ROBERTS-PETTIJOHN-WOOD
Corporation

Engineers Appraisers

Accountants

646 N. Michigan Ave. Chicago

WALLACE CLARK

MANAGEMENT ENGINEER

GANTT METHODS

50 W. 12th St. New York

G. CHARTER HARRISON
ASSOCIATES

HARRISON
COST

ENGINEER-
ING

PRINCIPLES

THE I

semaphore:
SYSTEM

31 Nassau St.,

New York City

Chicago Partner :

LEWIS J. BROWN
CERTIFIED MEMBER A. A. E.

843 Washington Boulevard

Oak Park, Illinois

Telephone : Oak Park 7318

WALTER N. POLAKOV

Diagnosing causes of waste

Consultation to executives and
engineers

25 Fifth Avenue, New York City

PROFESSIONAL CARDS PAY
The professional card, as endorsed by the Engineering

Societies and the American Institute of Accountants, is of
recognized value as a means of securing new business.

Your card to have the maximum effect must appear in

the proper medium. The medium selected must reach the
firms which are your prospective clients and in them the
individuals responsible for determining who is best fitted

to render the type of service for which they are looking.

MANAGEMENT AND ADMINISTRATION reaches
the management of the most important manufacturing
concerns in this country. This is a class of men that it

will pay you to cultivate.

To this group of men the magazine is a constant help.

Because of responsibilities which they have to discharge,

they are searching for services to aid in securing more
profitable operation. The professional counsel section

presents a readily available list of engineers and account-

ants, and the services which they are prepared to give.

Your card in these pages will constantly keep before

12,500 manufacturing executives your name and the work
in which you specialize.

The yearly charge is $50.00 for a one-inch card. MAN-
AGEMENT AND ADMINISTRATION, 20 Vesey
Street. New York City.
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Professionai. Counsel—Continued

COOLEY & MARVIN COMPANY
AUDITORS—COST ACCOUNTANTS—ENGINEERS—APPRAISERS

BOSTON

15 Ashburton Place

CHICAGO—Conway Buildiog

H. A. HOPF and COMPANY
MANAGEMENT ENGINEERS

METHODS
ORGANIZATION
STANDARDIZATION

Main Office:

40 Rector St.. New York

PERSONNEL
EQUIPMENT

MODERN OFFICE PLANNING

Western Office:

327 S. LaSalle St., Chicago

Scovell, Wellington & Company

Audits Tax Service Costs Industrial Engineering

Boston Springfield, Mass. New York Syracuse Cleveland Chicago

WOODWARD, FONDILLER and RYAN
CONSULTING ACTUARIES
75 Fulton Street. New York

TechnicaJ service respecting Pension Plans, Employees' Sickness and Death Benefits, Group
Insurance. Workman's Compensation, Self Insurance, Mutual Benefit

Associations, Valuation of Pension Funds.

FRANK W. VAN NESS &
ASSOCIATES

INDUSTRIAL ENGINEERS

National City Bldg., New York City

Executive Organuation, Costa. Plant
Layout, Methods & Processea. lacen-
tivea. Induitrial Relations.

INDUSTRIAL ENGINEER
With practical training desires connection with

production department. Experienced in

Time Study, Production Methods, and Ac-

counting. I like to work with men and men
seem to like to work with me. So have dem-
onstrated that I can get maximum results

with minimum friction. Change desired as

potential possibilities of present position

limited. Technical graduate, and have
studied School of Commerce and see corre-

lation of various departments. Excellent

references, age 28, single. Exact position,

salary, and location open. Address Box 281,

care of MANAGEMENT AND ADMINIS-
TRATION. 20 Vcsey Street. New York City.

MANAGERIAL POSITIONS
Men and women with sales, technical or
executive ability, capable of earning $2,000.00
to $50,000.00 desiring such positions should
write us. Not a school nor Employment
Bureau, but a safe, confidential and logical
way to obtain the connection you want. The
Murray E. Hill Company. 301 Chamber of
Commerce, Nashville.Tenn.

Have Your Copies Bound

BOUND volumes of MANAGE-
MENT AND ADMINISTRATION

make permanently available for con-
venient reference a great mass of

useful information not elsewhere obtain-

able. Hundreds of our subscribers have
their copies bound at the completion of

each volume.

For S2.00 you can have the six issues

of Volume VI ijuly to December. 1923

1

bound in the durable Ronald blue cloth

binding, with gold stamped title. Send
us your copies (insured parcel post is

safest) and we will bind and return them,
delivery prepaid.

PLEASE note that we cannot under-

take to supply missing issues as our

stock of several numbers is exhausted.

The Ronald Press Company
Publishers

20 Vesey St. New York, N. Y.
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Weighing Materials on the Move
The Merrick Conveyor Weightometer Does It

Any material which can be handled successfully on a conveyor can
be weighed successfully thereon without additional handling or
loss of time — by the Merrick Weightometer.

It is designed for use on any style or size of belt or pan con-
veyor and has been put into service on conveyors handling such
materials as

Coal, run o'mine and
crushed

Coke
Stone, coarse and fine
Gravel
Sand
Cement Rock
Cement Clinker

Finished Cement
Zinc Ore
Iron Ore
Copper Ore
Lead Ore
Gold Ore
Silver Ore

Metallic Ore Concen-
trates

Phosphate Rock
Phosphate Pebbles
Wood Chips
Sulphite Pulp Slabs
Fish and Fish products
Copra

When properly installed it does its work faithfully and cor-
rectly and requires but little attention. It means a large saving
of time, labor, and expense in all factories where bulk material
which enters into the process of manufacture must be weighed.

Typical Installation

May be Installed on a

Horizontal or

Inclined Conveyor

The careless weighman is eliminated.

The Weightometer is always on the job,

and there are no slip-ups in addition, the

machine totalizing continuously.

FOR ACCURATE AUTOMATIC
WEIGHT, TO SECURE EFFICIENT

OPERATION AND MAXIMUM
RESULTS USE

MERRICK
CONVEYOR

WEIGHTOMETERS

Installation of Merrick Weightomcter at n prominent gns nnd coke
company's plant

Send for particulars or further information to

MERRICK SCALE MANUFACTURING COMPANY
186 AUTUMN STREET PASSAIC, NEW JERSEY
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Engineers, Consulting and Effi-

ciency

Collins. Hubert E.

Cooley & Marvin Co.

Coulter. Waldo S.

Freeland-Schell

Gerber, S. R.

Gilbreth, F. B.

Harrison, G. Charter, Associates

Hopf, H. A.. & Co.

Hoopes, Penrose R.

Jordan, J. P.

Lane. H. M.
Mazeau, Alban
Miller, Fred J.

Modern Engineering Co.

Morrison, James E,

Richards, W. B.. & Co.

.Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-

ciates

Engineers, Designing

Collins. Hubert E.

Cooley & Marvin Co.

Modern Engineering Co.

Engineers, Industrial

Clark, Wallace
Collins. Hubert E.

Cooley & Marvin Co.

Gerber, S. R.

Gilbreth, Frank B.

Hoopes. Penrose R.

Knoeppel, C. E., & Co.

Mazeau, Alban
Miller, Fred J.

Morrison, James
Richards, W. B., & Co.

» Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-
ciates

Engineers, Management
Clark, Wallace
Collins, Hubert E.

Cooley & Marvin Co.

Gilbreth, Frank B.

Harrison, G. Charter, Associates
Hopf, H. A., & Co.

Miller, Fred J.

Richards, W. B,, & Co.

Scovell, Wellington & Co.

Van Ness, Frank W., and Asso-
ciates

Williamson & Burgdolt

Engines, Steam
Westinghouse Electric & Mfg.
Company

Expanded Metal
Youngstown Pressed Steel Co.

Factory Management Systems
Harrison. G. Charter, Associates
Scovell, Wellington & Co.

Factory Sites

Piedmont Cities

Port N'cwark

Filing Equipment
Globe-Wcmickc Co.

Flooring, Open Steel

Irving Iron Works

Flooring, Ventilated
Irving Iron Works

Freight Handllne Machinery
Brr.wn Hoisting Machinery Co.

Industrial Works

Gages, Measuring

Norma Co. of America.

Gas and Gasoline Engines

General Electric Co.

Gaskets

Sarco Co., The

Gearing

General Electric Co.

Gears, Speed Reduction

Westinghouse Electric & Mfg.
Company

Generating Sets

General Electric Co.

Irving Iron Works
\\'estinghouse Electric & Mfg.
Company

Grating, Area, Sidewalk, etc.

Irving Iron Works

Gratings, Steel

Irving Iron Works

Grinding Machines

General Electric Co.

Royersford Foundry & Machine
Co.

Hammers, Steam

Industrial Works

Heating Apparatus, Electric

General Electric Co.

Hoists, Manual, Electric

General Electric Co. *'J.

Instruments, Recording

General Electric Co.

Westinghouse Electric & Mfg.
Company

Insulation, Electric

General Electric Co.

International Tlcketogtaph

Tabulating Machine Co., The

Inventory Control Service

Tabulating Machine Co., The

Lamps, Incandescent

Westinghouse Electric & Mfg.
Company

Management
Cooley & Marvin Co.

Freeland-Schell

Gilbreth, Frank B.

Ilopf, H. A., & Co.

Richards, W. R., & Co.

Map Tacks

.Moore Push-Pin Co.

Motors, Electric

General Electric Co.

Roth Brothers & Co.

No-Over-Flo Sponge Cups
Scngbusch Self-Closing Inkstand
Co.

Office Equipment
Remington Typewriter Co.

Piece Work Pay Systems

Tabulating Machine Co., The

Pile Drivers

Industrial Works

Pipe Coils

The Superheater Co.

Power Transmission Machinery

General Electric Co.

Hyatt Roller Bearing Co.

Royersford Foundry & Machine
Co.

Pressed Steel Parts

Voungstown Pressed Steel Co.

Presses

Royersford Foundry & Machine
Co.

Production Control Service

Tabulating Machine Co., The

Production Management Engineers

Cooley & Marvin Co.

Scovell, Wellington & Co.

Publishers

McGraw-Hill Book Co.

Ronald Press Co., The
White Press Co.

Wiley, John & Sons

Radiator Traps

Sarco Co., The

Rail Saws, Portable

Industrial Works

Recorders, CO2
Sarco Co., The

Recording Instruments

Calculagraph Co.

.Service Recorder Co.

Rheostats, Motor

General Electric Co.

Royersford Foundry & Machine
Co.

Roller Bearings

Royersford Foundry and Ma
chine Co.

Roller Bearings, Tapered, Plain

and Babbitt

Hyatt Roller Bearing Co.

Royersford Foundry & Machine
Co.

S
Scales

Merrick Scale Manufacturing
Co.

Scrapers, Cable Drag

Industrial Works

Seamless Steel Containers

Seamless Steel Products Co.

Shafting

Royersford Foundry & Machine
Co.

Shafting Bearings

Hyatt Roller Bearing Co.

Shearing Machines

Royersford Foundry & Machine
Co.

Stair Steps, Safety
Irving Iron Works

Stampings

Voungstown Pressed Steel Co.

Statistical Information
American Institute of Finance

Steam Traps

Sarco Co., The

Stokers

Stoker Manufacturers Associa-
tion

Westinghouse Electric & Mfg.
Company

Superheaters, Steam
The Superheater Co.

Superheaters, Locomotive
The Superheater Co.

Superheaters, Marine
The Superheater Co.

Voungstown Pressed Steel Co.

Switchboards

Westinghouse Electric & Mfg.
Company

Switches, Electric

Westinghouse Electric & Mfg.
Company

Systems, Business
Cooley & Marvin Co.

Ernst & Ernst
Scovell, Wellington & Co.

Tax Service

Cooley & Marvin Co.

Ernst & Ernst

Hedrick- Garrett-Adelquist
Scovell, Wellington & Co.

Temperature Regulators
Sarco Co., The

Thermometers, Recording and In-

dicating

Sarco Co., The

Time Recorder

Calculagraph Co.

Time Stamps
Calculagraph Co.

Transformers

General Electric Co.

Traps, Steam
Sarco Co., The

Truck Platforms

^''Uingstown Pressed Steel Co.

Tsrpewrlters

Remington Typewriter Co.

Turbines, Steam
General Electric Company
Westinghouse Eiectric & Ml'g.
Company

V
Valves

Jenkins Bros.

Valve Fittings

Jenkins Bros.

Valve Discs

Jenkins Bros.

Valves, Radiator

Sarco Co., The

Voltmeters

General Electric Co.

Westinghouse Electric v't Mtg.
Company

W
Welders, Electric Arc
General Electric Co.
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If the SELLS Bearing does not

save the most power—
why would Dodge Brothers install 10,000 of them, and the American Agricultural
Chemical Company put them in their entire twenty-five plants? Or why would
the United Shoe Machinery Company use them?

Then again, why would French, Shriner & Urner put them in, or the Aunt Jemima
Mills Company use them?

Mere are but a few of the users of Sells Roller Bearings. There are thousands of

such concerns, all over the country.

Some of these plants are near you. We'll tell you the names. Consult any of them.
.\sk them how they like their Sells Roller Bearings.

If you want literature showing the construction, sizes and
prices of Sells Roller Bearings, we'll be glad to send it promptly.

For nearest dealer see MacRae's Blue Book

ROYERSFORD FOUNDRY & MACHINE CO.
62 NORTH FIFTH STREET PHILADELPHIA, PENNA.

%?Wt
The Bearing that is past the experimental stage
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For Qeneral and Cost Accounting

The RemingtonTwin'-Cylinder
Accounting Machine

Offers Some Exceptional Time and Cost Saving Advantages

The above illustration shows this machine equipped for

combined Accoutits Payable Ledg-e?- and Departmefttai Purchase
Journal work. This is one important field of work \\-here cost

may be reduced and accuracy increased. The credit is posted
to the ledger or voucher and charged to proper department
or expense account—ALL IN ONE OPERATION.
This method keeps e\'ery account perpetually posted and

balanced, thus eliminating all necessity for a voucher record
or register. No end of the month peak load. It also eliminates

complex analyses of accounting records, for all necessary detail

is written with each entry on every account.
The Remington Accoimting Machine combines all of the

features essential to successful mechanical bookkeeping. Its

complete adaptability fits it for each and every individual

requirement. A demonstration on your own work is yours for

the asking. No obligation iinoKed.

REMINGTON TYPEWRITER COMPANY
Accounting Machine Department.

.374 Broadway, New York fiyanches Everywhere
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Authors and Articles in this Issue

THE specific benefits produced by tliorough,

practical, well-l)alanoed management methods

are described by Murray M. Baker, Vice-President

and Manager of the Holt Manufacturing Company,

in an article on the "Results of Scientific Manage-

ment from the Viewpoint of Corporate Control". The

effect of applying sound methods has been marked,

not only on production and operating departments,

but also "upon sales, financial, and executive

activities.

"Building Tractors Under Scientific Management,"

begins a series of articles by George D. Babcock,

Manufacturing Executive of the Holt Manufac-

turing Company. In these articles are described the

methods which have established such complete con-

trol over production that for over 600 consecutive

working days output was high, yet neither above

nor below the schedule planned in advance.

The series on "Capital Requirements and Con-

trol," by J. H. Bliss, Comptroller of Libby, McNeill

& Libby, is concluded in this issue by the section

on "The Protection of Working Capital". The sub-

ject of surplus is treated from the standpoint of

building up a business to a strong financial position.

Paj-ment of too large dividends is avoided by making

reservations from profits or free surplus.

Park Mathewson, Vice-President of the Bankers

Development Corporation, contributes "The Me-

chanics of Profit-Making". In this article are pre-

sented problems which face the official in charge of

a company's finances, who is usually the controller,

when either expansion or curtailment of business is

necessary.

The second article of the series on "The South-

ward Trend of Manufacturing," by Ralph G. Macy,

deals with "The Power Supply of Southern In-

dustry". Low-cost power is possible because of

the hydroelectric development carried out by the

Southern Power Company in the Piedmont section

of the Carolinas, making individual power plants

unnecessary. Mr. Macy is a consulting mechanical

and electrical engineer.

"Organizing to Prevent Materials Waste," is the

subject of an article by C. B. Auel, Director of

Personnel Relations, Westinghouse Electric and

^Manufacturing Company. Both prevention and

salvage methods are covered. In the present article

the organization plan of waste prevention work is

outlined. Subsequent articles will deal with salvag-

ing of materials.

In an article on "Building a Successful Sales

Manual," by B. F. Juraschek, Sales Adviser, a hand-

book prepared for the use of salesmen in a well-

known manufacturing firm is outlined, chapter by

chapter. The company's history, products, policies.

and methods are included in this book, together with

detailed instructions on how to sell.

Methods of the General Motors Corporation are

explained in a series of articles of which the sixth

is by E. Karl Wennerlund, Head of the Depart-

ment of Factory Organization. In "Quantity Con-

trol of Inventories," the author contrasts the two

outstanding systems of regulating quantities of ma-

terials and stores carried in stock, namely, financial

control from the standpoint of money tied up, and

physical control based on manufacturing needs.

"Distribution of Overhead to .Jobs," is the title

of the fifth article in a series by Geoffrey C. Brown,

Chief Engineer of .Jacques Kahn, Inc., on "Profit-

able Methods for the Small Factory". The prin-

cipal systems in common use are discussed from

the angle of the small plant. Selecting the machine-

hour-rate plan as the most usefid basis, the author

explains how it works in his own organization.

G. W. Greenwood, Secretary and Treasurer of

the Warren Luml)er and Supply Company, under

"New Forms of Depreciation Schedules," describes

several methods of handling the increasingly im-

portant problem of depreciation. The systems out-

lined are: straight line, sinking fund, reducing

balance, weighted year, and adapted sinking fund.

Additional summaries of experience data are

added in this issue to the compilation presented last

month on "Materials Handling Methods That Have

Added to Industrial Profits," by George E. Hage-

mann, Associate Editor of Man-agemext axd Ad-

ministration.

In Management Data Summary Sheet No. 27, on

"Standard Forms for Office and Shop Use," is given

a condensed statement of the factors involved in

selecting paper for business purposes. Tables of

original sheet sizes, and the dimensions of forms

which will cut with minimum waste, are included.

This information covers the latest recommendations

of the Committee on Simplification of Paper Sizes,

to go into effect on trial, July 1, 1924.

Robert F. Miller, Industrial Engineer with The

Pfaudler Company, in "A Comparison of Premium

Wage Plans," contrasts job costs, amounts of wages

and relative advantages under the 100 per cent

Premium, Emerson, Bedeaux, Rowan, Halsey, Barth,

and Gantt systems of wage paj-ment.

The advantages of gTaphie representation as

applied to reports are presented in an article by

H. N. Stronck, Industrial Engineer, with Arthur

Andersen and Company, in an article on "Charts

for Report Purposes". The making and using of

line charts for sales and financial purposes, and the

application of bar and geographical charts are

among the subjects covered.

I
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Complete Analysis
The Examination and Diagnosis of Business

Complete Analysis in business is the same as exami-
nation and diagnosis in medicine. It is an expert
study, in detail, of ail operations in all departments
of factory and office—buying, production, selling,

accounting.

Analysis proves whether the business is sick or well.
If sick, it determines the weakness or ailment,
making possible the prompt application of the
proper remedy.

Safe and steady progress, unrestrained by doubt
or fear, is assured only when the enterprise is in a
condition of proven health—when the executive has
a clear consciousness of strength, with the safe
confidence and sane courage, inspired by facts.

For many years, it has been the privilege of
Ernst & Ernst, a national organization, to serve
firms nationwide in this fundamental work of the
complete analysis.

ERNST & ERNST
AU DITS - SYSTEMS
TA X S ERVICE

NEW YORK
BUFFALO
ROCHESTER
BOSTON
PROVIDENCE
PHILADELPHIA
BALTIMORE
RICHMOND

CLEVELAND
CINCINNATI
TOLEDO
COLUMBUS
YOUNGSTOWN
AKRON
CANTON
DAYTON
LOUISVILLE

DETROIT
GRAND RAPIDS
KALAMAZOO
PITTSBURGH
WHEELING
ERIE
CHICAGO
MILWAUKEE
MEMPHIS

MINNEAPOLIS
ST PAUL
DAVENPORT
INDIANAPOLIS
ST LOUIS
KANSAS CITY
OMAHA
DENVER
SAN FRANCISCO

LOS ANGELES
ATLANTA
NEW ORLEANS
DALLAS
HOUSTON
FORT WORTH
SAN ANTONIO
WACO

TAX OFFICE 910 to 918 MUNSEY BLDG WASHINGTON. D. C
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A Year's Record

No magazine has ever before brought
together so many distinguished

contributors on management topics as

those who have written for MANAGE-
MENT AND Administration during the

past year. The list of 8i authors in-

cludes some of the most successful execu-

tives of the country, such as Secretary

Mellon of the Treasury; Howard Coon-
ley, President, Wal-
worth Manufacturing
Company; Alvan T.
Simonds, President,

Simonds Saw & Steel

Company. The accom-
panying summary gives

an idea of the high
standing and authority

of the men who have
contributed to the 12

issues under review.

To our subscribers

have been presented

105 1 text pages, con-

taining approximately

1 , 1 50,000 words, equiv-

alent to 12 standard

books of 300 pages
each. Eight hundred
and thirty illustrations, reproductions of

photographs and drawings, enlivened

these pages.

Two new monthly departments were
added during the year to increase the

magazine's usefulness. "Current Infor-

mation Index" gives, monthly, some 200
descriptive items classifying current

management information. Items are se-

lected from more than 150 American
and foreign periodicals and from the

publications of over ^o societies and book
publishers. An "at-cost" photostat serv-

ice increases the usefulness of this de-

partment by supplying reproductions of

any article to which the subscriber lacks

access.

"News of Equipment," the other fea-

CLASSIFICATION OF CONTRIBUTORS TO
MAN.\GEMENT AND ADMINISTRATION

July 1923—Jcne 1924
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Hyatt equipped Barrett-
Crat'ens portable elevator.

lyatl equipped Model "F" lift truck manu'
factured fc> The Barrett- Cravens Company,
Chicago, III., in operation at the printing plant
of Popular Mechanics magarine.

Hard Trucking

Made Easy

IN practically every industry, from foun-

dries to printing plants and from cream-

eries to tobacco warehouses, Hyatt equipped
Barrett-Cravens lift trucks, barrel trucks and
portable elevators are solving difficult ma-
terial handling problems.

The free turning motion of Hyatt roller

bearings enables operators to move this

equipment with little effort as compared
with that required for plain bearing trucks,

thus speeding the delivery of loads and in-

suring the handling of the greatest possible

volume.

Hyatt equipped trucks are never laid up for

bearing repairs. They remain everlastingly

on the job with no attention other than oil-

ing every three or four months.

You can have the advantages of easy, quick

and dependable material handling in your
plant or warehouse at the lowest mainte-

nance cost by specifying Hyatt bearing equip-

ment.

HYATT ROLLER BEARING COMPANY
NEWARK DETROIT CHICAGO SAN FRANCISCO

Hl_ NTINGTON PHILADELPHIA PITTSBL RGH MINNEAPOLIS
WORCESTER BUFFALO CLEVELAND MILWAUKEE
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SUMMED up, here's what you get, in the

way of real value, when you floor with
Irving Subway!—light weight, unequalled
strength, the rigidity of a solid floor, the dur-

ability of steel, convenient sized panels, ease

of installation and readjustment, 80*^
j open

area for lighting and ventilation, a perma-
nently non-slipping footing, a perfect traction

surface, an ideal floor to stand or walk or work
or wheel upon.

You get a floor that is made in the world's

largest plant producing open flooring—the

benefit of more than 12 years of specialized

floor engineering—the security which comes
with doing business with a responsible concern

that stands back of its product. You pay
only a moderate price for a floor of Irving
Subway—and you pay for it only once,

for there are no after-costs. Ask for Catalog

4A-44.

Irving Iron Works Go.
Long Island City, N.Y. U.S.A.
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BUSINESS AND INDUSTRY

PRKPARKD BY LEWIS H. HAXEY
Director, New York Vniversity Bureau of Business Research »

I

J

Barometer of Industry and Trade

Recession Continues: No Indications of a 'I'lirn

Xo turn for the better has yet ap-

peared in the conditions and prospects of

business. The main forecasting line con-

tinued its downward course in April.

The most that can be said is that a proc-

ess of readjustment in prices and pro-

duction has begun and that the down-
ward trend of the PA" line, Fig. 1,

has become less sharp.

The end of the e.xisting recession in

business, however, is not yet in sight.

The peak in 1923 was built on great ac-

tivity in the production of buildings and
automobiles and this basis is now rapidly

weakening. There is a fairly large vol-

> Assisted by Horace J. Barney, Harry
Comer, and Stephen DuBrul of the
Buro.-iu's St.ifF.

unie of building in process, but the

amount of contemplated new construc-

tion has fallen under the contracts ac-

tually awarded, and evidence of a

general decline appears in the best in-

dexes on building activity. The produc-

tion of automobiles in April was 12 per

cent less than that in both March 1924,

and April 1923. The greater weakness

in these two great industries means a

reduced demand for many products,

such as steel, copper, lead, zinc, lumber,

cotton, leather, and rubber.

Further declines in the general price

level are probable, and a continued de-

crease in the total volume of produc-

tion is certain. Attention is called to

the downturn in the index of bank del)its.

The adjusted index of checks drawn was
126 for April 1923; 128.7 for March
1924; and 123.4 for April.

The great change, therefore, during

April, was probably a sharp decline in

the output of many basic commodities,

a decline which was especially notable

in the ease of iron and steel. Railway
tonnage, which is an index of total pro-

duction, declined 7.4 per cent, allowing

for the usual seasonal variation.

At the same time the general price

level declined, although less rapidly than

in March. In fact, there are signs that,

as a result of decreased production, the

price level may soon show greater firm-

ness. It is significant that coal and
textiles showed slight increases in price

during April, for those groups were the

ones which letl the sharp decline that

has been going on. (The grejitest de-

cline during April came in the metal

trroup).

— 1920 x 1921 ->^ 1922

-

Fio. 1 The Barometer op Industry and Tb.u>e

1923 - • 1924

The P/V line (drawn heavy"* is the business forecast lin»'. It shows the trend of commodity demand, and is the ratio
between Bradstreet's index of wholesale prices and Uic physical volume of trade (carlo.ndings times tons per car), based on 1912
as the normal year. It is plotted as a three months' moving average, centered successively on the middle month.s, except that the
final dotted portion of the line runs to the actual figure for the hist month. .V rise in the curve indic.iti^ increasing demand,
and vice vers.i. The interest rate curve has been corrected for seasonal variation, and index number 100 ojuals ."> per cent.

The federal reserve ratio of cash reserves to note and deposit liabilities is invcrte<l to harmonize its indications with the rest

of the curves, and is corrected for sc.isonal variation. Business failure bars are based on Dun's reports, and normal is

taken as the trend for 40 years. The six-commodity price index is based on special investigation by the N. Y. V. Bureau.
May 1924 data shown are probable trends. Areas in which curves lie indicate that business is good, normal, or poor.
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Money continues easy, with a declining;

rate on commercial paper. The idea that

easy money makes business good has

been discredited. The point now is that

money is easy because there is little de-

mand for it.

The reason for this situation is that

profits are narrowing. The big problem

in the business world now lies in the

naiTOwing spread between commodity
prices and wages. As long as prices

are falling while wages are maintained,

there is but poor chance for good profits

and the demand for capital will be weak.

An important sign of the times is the

decline in employment. This decline im-

mediately reflects the recession in pro-

duction, and ultimately means a ten-

dency toward reduced purchasing power
among consumers. In New York the

employment of factory labor, after al-

lowing for seasonal variation, declined

2.2 per cent in April. In Pennsylvania

and New Jersey there was a general

decrease in employment which was most
notable in the clothing and textile trades.

Considerable decreases were also shown
in blast furnaces, foundries, machine
shops, tanning, shoes, chemicals and
drugs, and rubber tires. In Illinois em-
plo%Tnent decreased 1.2 per cent, notable

declines coming in men's clothing, agi-i-

fiultural implements, and shoes.

The stage appears to be set for

growing labor difficulties. Prices of

consumers' goods will soon begin to

follow the decline in the more basic ma-
terials, and the cost of living is already

on the down grade. Nevertheless,

laborers are demanding tliat wages be

maintained, or even increased. This

makes an impossible situation and laboi-

disturbances are almost certain to in-

crease in frequency from now on.

The fundamental difficulty in Amer-
ican industry today is the existence of

a war-stimulated overcapacity in many
basic lines of industry. We are geared
to produce more steel, copper, leather,

textiles, automobiles, wheat, and many
other products, than can normally t)e

consumed by the present population.

The existence of great supplies of money
and credit has facilitated the prolonga-

tion of this condition. Tn the course

of time the growth of population will

lend to reduce the seriousiu'ss of the

situation. During the next year or two,

however, this maladjustment in our in-

dustrial ef|uipment is going to be the

fundamental difficulty.

With overcapacity and with increasing

stocks of most basic commodities; witii

decreasing wholesale prices and employ-
ment of labor; the most that can be
hoped for at present is a gradual stabili-

zation of industry on a consi<lerably

lower level than obtained throughout
most of 1923.

Recent Developments

1. The trend of building activity is

downward.
2. Unfilled steel orders have declined

very sharply.

3. Production in basic industries is de-

creasing.

4. The emplojTnent of labor is de-

creasing.

5. Bank debits have decreased.

6. Business failures have steadily in-

creased.

Favorable Factors

1. The rapid checking of overproduc-

tion.

2. Greater stability in prices.

3. Increased exports and imports

(Fig. 7).

4. Increased April retail trade, which,

however, is probablv temporarv

(Fig. 10).^

5. Lower cost of li^-ing (Fig. 14).

6. Widespread knowledge of existing

conditions.

Unfavorable Factors

1. Declining prices (Fig. 11).

2. Increased business failures (Fig. 12).

3. Termination of the building boom
(Fig. 6).

4. Unfavorable outlook for automobile

and subsidiary manufacturers,

o. Sharp decline in unfilled steel orders

(Fig. 3).

fi. Decreased employment (Fig. 15).

7. Increased stocks of basic commodities

(Table 1).

8. Decreased bank debits (Fig. 9).

The increase in retail trade is prob-

ably due to the lateness of the Easter

season. Several of the favorable and
unfavorable factors remain unchanged
from last month.

Future Dangers

1. Wages too high, with necessity of re-

ducing costs to meet European
competition.

2. Strikes and labor difficulties.

3. Strained credit due to sales "on

time".

4. Possibility of third party develop-

ments leading to uneconomic class

legislation, unbalanced budgets,

etc.

5. Increased competition from Europe.

6. Withdrawal of European capital.

7. Inflation based on borrowing for

soldiers bonus, farm relief, etc.

A word of warning against profes-

sional optimists : many statements ap-

pearing in the press and magazines paint

too bright a picture. The same persons

who now proclaim against making com-

parisons Avith the spring of 1923, are the

ones who did not hesitate to compare that

period with 1921. The talk of blaming

Congress for the existing business con-

ditions is not sound. The confusion and

clash of interests in Congress is a re-

sult—not a cause—of the conflict of in-

terests in industry. The total amount of

profits in the nation is smaller, and

farmers, laborers, railways, and others

are selfishly struggling to get relief. The

real trouble, in so far as Congress is

concerned, is that during election years

Congress ceases to be rational and is apt

to make wild moves for the sake of votes.

Production and Stocks of Commodities
Falling Off in Production: Stocks Still Burdensome

Gasoline stocks increased 8 per cent stocks rose 10 per cent, and stocks of

during March, even after allowing for raw sugar rose nearly 60 per cent; while

the usual seasonal change. Auto tire leather, newsprint paper, zinc, cotton-
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Sources, Deiiartmeiit of Interior; Bureiiii of Mines; United States Geological Survey

Fig. 5 F0EL and Power Production

Bituminous coal and electric power corrected for seasonal variation.

hydroelectric power showed a slight rise

—4 per cent—during March. This

index has been corrected for the normal

seasonal change, but the spring season

has not been normal and it is probable

that the rise in the index is partly due

to seasonal conditions.

Building Activity in April

Contemplated Construction. Accord-

ing to the F. W. Dodge Company, con-

templated construction in 36 states

during April declined 16.5 per cent from

the March level. April is the third suc-

cessive month to show a decline (Fig. 6).

Contracts Awarded. The Bureau has

computed a new index, corrected for sea-

sonal variation, of total floor space in

contracts awarded. The index was

not prepared in time to be phiced on

the graph, and so the data are given

here:

Production in Important Industries

Copper. The index of copper pro-

duction during March showed a very

slight increase over that of the pre-

ceding month and indications are of

stabilization in the output of this in-

dustry. (See Fig. 4). Output is still too

large in comparison with demand to

allow any strength in the market.

Paper. The index of paper produc-

tion rose again during March, and is now
at the same level as it was in January.

The paper outlook is fair, but continued

high levels of production may cause ac-

cumulation of stocks, and consequent

pressure on prices. An increase in

newsprint stocks is shown in Table 1.

Wool. The index of wool consump-

tion dui'ing March declined 16 per cent

from the level of February, and indicates

the readjustment which is still going on

in this industry. Prices have been

weaker lately. While the woolen indus-

try is probably the strongest in th" tex-

tile group, the outlook is not bright.

Cotton Consumption. The index of

cotton consumption, contrary to expec-

tations, rose from 103..3 in March to

106.6 in April, an increase of 3 per cent.

The actual number of bales consumed
decreased slightly, but the decrease was
less than usual in April. As produc-

tion has been much curtailed in New
England, (lie continued activity seems

to be mainly in the South. I'rubably the

bottom has been reached.

Fuel and Power

Coal. The index of bituminous coal

production (Fig. 5) declined further

during April. The index was 102.5 on

April 30, 10 per cent below the March
31 level. Shipments of coal are de-

creasing, according to the Geological

Survey, due probably to decreased de-

mand and use of private stocks. With

no danger of strikes, this industry is

probably facing the reorganization which

it needs so greatly. Coal prices, how-

ever, are probably now at l)ottom levels.

Fuel Oil. The index of fuel oil con-

sumption rose from 138 for February

to 151 for Mai'ch, an increase of 9 per

cent. This index has shown a pro-

nounced upward trend throughout the

last two years and did not show a de-

cline in the spring of 1923, as did tlu>

indexes for hydroelectric power and

coal production.

Hydroelectric Power. The index of

1923
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Fig. 7 Foreign Trade of the United States

All data have been corrected for seasonal variation.

Bank Debits and Postal Receipts

drop, however, was considerably less

than the usual seasonal loss during April.

As a result the adjusted index shows a

gain from 120.3 for March to 127.4 for

April. The latter figure is the highest

in the pcriud covered by Fig. 9.

Conclusion. H'/zi/e postal receipts

have gained, bank debits have begun to

register a falling off in the volume of

business. This divergence of the two

indexes is usual. Of the two, the index

of bank debits has been the more re-

liable, and the considerable decline in

this index in April is considered sig-

nificant. It is anticipated that the

volume of business, as reflected by both

1924 of these indexes, will decline during the

summer months.

The adjusted index rose from 93.3 in

March to 96.6 in April.

Conclusion. Merchandise imports are

running clo.ser to exports. April for-

eign trade figtu'es show a continued ten-

dency for the montlily favorable balance

to narrow. The export figures continue

to be affected by the high price of cotton.

New York Stock Exchange

As suggested a month ago, there was
some recovery in stocks about the middle

of April on account of oversold condi-

tions then existing in the market. (See

Fig. 8). The daily average price of 50

stocks for the week ended April 19 was
83.36. In the week ended May 10, the

average price gained a little over one

point and stood at 84.84. On May 15,

the average was 83.73.

Phenomenal dullness has characterized

the stock market. Tlie average number
of shares traded daily in the week of

May 10 was 574,755. This is the lowest

average since the week ended October

27, 1923. The former low level came
just at the end of a long decline and
preceded a rise. At present, however,

the volume of shares traded tends to fall

otT on rises in price and no sustained ad-

vance is in sight.

Bank- Debits. The April adjusted in-

dex of average weekly debits to in-

dividual accounts is 123.4 as compared
with 128.7 for March. It is apparent

tiial this index reached its peak last

month and is now on a downward trend.

Postal Receipts. The unadjusted in-

dex of postal receipts for 50 selected

cities declined about 2 per cent. This

Retail Trade
Mail Order Sales. Total April sales

of the two leading mail order houses

were nearly $34,000,000, a gain of about

7% per cent over March business. Mail

order sales are normally about 9 per cent

less in April than in March. As a result

of this movement against the normal sea-

sonal trend during April, the adjusted

index rose from 135.2 for March to

159.9 for April.

Chain Store Sales. April sales of

the four leading chain store systems

1400
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WeeklyAverage
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Bank Credit

Loans and Discounts. Total loans

and disoounts of the 755 reporting mem-
ber banks of the federal reserve system
were fl2,121,0UU on April 30, a "slight

gain over the month preceding. The
April index is 101.6, compared with
101.2 for March. (See Fig. 13).

Federal Reserve Ratio. After elim-

inating normal month-to-month varia-

tion, the April index of the ratio of

reserves to deposit and federal reserve

note liabilities combined declined to

133.7 from the March position of 133.9

—an insignificant change.

Conclusion. The April changes in

these two indexes are not important.

They emphasize the continued tendency

of member banks to handle the demand
for credit without recourse to the federal

resei-ve system. A continuation of

abundant credit is indicated.

Wage and Employment Situation

Employment Decreasing: Earnings Maintain High Level

Earnings and Cost of Living

Fig. 14 .sliuws the trend of average
weekly earnings and the cost of living.

New York State. After adjustment
for seasonal variation, the index of aver-

age weekly earnings increased slightly.

It now stands at a new high point.

continues high. Taking the country as

a wiioie, the percentage of increase in

weekly earnings since 1921 has been 13

points greater than that in cost of living.

It is unlikely, however, with the present

slackening in industi-y that this margin
can continue.

113.4 to 110.8 in April. (See Fig. 15).

The actual percentage decline was even
greater, as a normal decrease of 0.9 per

cent has been allowed for. The reduc-

tions apply to most of the New York
industries and to all of the important
manufacturing districts.

iVi^consin. April figures show slightly

decreased emplo^'ment. The index, after

allowances for seasonal changes, stands

29.7 per cent above the average for 1921.

United States. The adjusted April

index decrease<l slightly for the second
consecutive month. Only 10 of the se-

lected 52 industries showed increases in

employment, and but two of these were
of considerable size. These were the

brick industry with 8.5 per cent increase

in April, and the ice cream industry

with 7.7 per cent. Men's clothing led

in decreased emploj-ment, 11.4 per cent.

Conclusion. Latest reports on employ-
ment indicate a slackening of industry

since the peak of emplojTnent a year

ago. In both the Umt«i States and

villO
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iJrounhoist imiktis iutofiiotue cranes otyerated by

steam, electncity and gasoline engine.

Capacities from 5 to 40 ions

This is a Brownhoist Bridge Crane installed for unloading coal from boats. Brownhoist makes such cranes in a wide range of types and capacities

Lowered Handling Costs
Mean Higher Net Profits

You have no handling problem, be it large or small,

which cannot be solved in a way that will bring in-

creased net profits. For over 40 years Brownhoist
engineers have been doing two things-

Working out more economical plans and methods of

handling materials.

Designing machinery to carry out these plans—to do
the job with minimum upkeep and operating costs.

Today, whether your material-handling problem be
in connection with a mill or factory, a construction

job, or a steamship or rail terminal, there is Brown-
hoist equipment available to save you expense and
guarantee uninterrupted service.

Back of the equipment stands the long experience of

the Brownhoist engineering staff. Brownhoist engi-

neers will be glad to work out with you plans for

more economical operation. This advice is yours

for the asking.

The Brown Hoisting Machinery Co., Cleveland, Ohio
Branches: New York. Chicago. Pittsburgh, San Fraocisco, New Orleans. LoDdoo, Eoi.

Hrownhntit Lin/c-rype Bucket. hUtde from
'j yard to 15 tun cufilLin. i

I -J
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REVERSING ENGINES

Horironral rcvcrsi ng engines make
crjnc available tor all services.
Ropes unuind bv power. Hea\^ loaJ>

.ire hanJIevJ wirh sccuntv and accuracy.

10 EXTERNAL SLEWING R.-\CK

HalfShroud N.^^^^^ Through
makes rack bolls, no
stronger. studs used.

The hard-working slewing gears are

outside all other machinery, allowing

ea.sv acces,s. Slewing pinion is in front

where tipping under load is least.

Midnight—and still working
HE MECHANICAL ENERGY of an INDUSTRIAL loco-
motive crane surpasses almost any quantity of human labor.
The crane handles all bulk, magnetic and unit material in
less time than it takes from 25 to 50 laborers, and it can do

this twenty-four hours a day—day after day. Three shifts of men
would be required for such continuous service.

INDUSTRIALS are equal to the hardest sort of uninterrupted
service because they are the finest locomotive cranes in the world.
They are built for executives who know the economy of quality

—

who are willing to pay a little more at first to save a great deal later.

The exacting workmanship and the high grade materials entering into
their manufacture endow them with the ability to withstand service
that would rapidly ruin ordinary equipment.

It is worth a great deal to know that long after the acknowledged
span of crane usefulness, the INDUSTRIAL you buy will be delivering
efficient, uninterrupted service.

Thr 17 types of INDUSTRIALS, capacities 5 to 300 torn:, are
alt fully illustrated and described in our Golden Anniversary
Catalog. It wilt be gtadty forwarded to you upon request

INDUSTRIAL WORKS
BAY CITY MICH IGAN

Locomotive Cranes. 5 to 200 Tom — Transfer, Pillar % Gantry Cranei
Railway Pile Drivers — Combination Crane Pile Drivers — Transfer Tables
Portable Rail Saws— Grab Buckets — Naenets— Steam Pile Hammers

INDUSTRIAU
LOCOMOTIVE CRANES
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G-E 40-ton combination storage 1^'."^

battery and trolley locomotive Jot
heavy duty yard service.

neovs
transfer work about yard and
buildings.

G-E 10-ton platform capacity type
Jor exchanging material between
buildings.

G-E 4-ton size handling ash train

at power plant.

There Are Many
Uses For G-E Storage

Battery Locomotives

Whether switching loaded freight cars—trans-

ferring raw material, or partially finished

products from building to building—hauling

ashes or refuse—G-E Storage Battery Locomo-
tives speed up production through facilitating

transportation of materials.

With this type of electric locomotive, neither

trolley nor third rail is required—and it is

possible to reach points in shops, yard or mill

where the use of other methods of haulage is not

feasible. A G-E Storage Battery Locomotive can

be run inside of building and in other localities

where the smoke and fire risk of a steam loco-

motive would forbid its use.

The large type G-E Storage Battery Locomotives

are now demonstrating that the yard shifting

work in industries can be handled at a lower

cost per ton mile.

Interesting and valuable detail of the uses of

electric locomotives for industrial haulage is con-

tained in Bulletin No. 44251 which will be mailed

you free upon your request. Write for it today.

General Electric Company
Schenectady, N. Y.

Sales Offices in all large cities

GENERAL ELECTRIC
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Results of Scientific Manao'ement from tlie

Viewpoint of Cori)orate Control
By yi. M. 13AKi:i{

}'icc-Pitxithiil tiiiil Maiiagii; Pmiia Plant, The Unit Manufacturing Compatn/

IA.M conviiu-i-cl tliiit 11(1 iihiiit (li'tilin-r with a lartri'

tiiiiiiafrc of material and a Milistaiitial iutmitiucI.

i-an be operatctl to its maximum possibilities in tlie

interest of its stoekliolders. upon any basis otliiT than

that of seientitie maiiajiement. apiilied in a definite and

vij^orous fashion. 'Phis eonvie-

tion is based on my exjierience in

the operation of the Peoria plant

of The Holt .Alaiiufaeturintr

Company, and a i(iiii|)arison of

results in it under all tyiies of

manafrement. Tiiis experience

covered a jieriod jirior to the war,

duriiifr whieh we ojierated ae-

eordiiifr to the conventional and

jrenerally aecejited methods of

the time; then came the rongrh-

and-tumhle of war production;

and finally a period of five and
one-half years during' which the

plant has learned anil applied

the principles of scientific man-
afrement. 1 know whereof 1

Npeak.

The atteiiiinii of the maiiapre-

inent of this plant was first called

to the relative importance of

seientitie manai^ement throu).'li

certain opposition to it, ex-

pri'ssed by a };roiip of workmen.
These men vifjorously declared

that any etTort in that direction

was fundamentally ojijiosed to

the broad iirilieiiiles of prodlK--

tion upon which they were work-
inp at the time. These prineijiles. I appreciate, were
Najjue and indefinite. The education of the manapre-

iiient in matters of scientific control had been sadly

ncfrleetcd. and the opposition of the men immediately

prompted an invest ij^atioii to find out more about it.

At fiiat time it appeared to ns to be a basis upon which

Index Number

658.5 Production control

^^>1^^b^

the operation of a jilant

of a character such as

oiir.s mijrht be conducted

in a more orderly and definite fashion.

It is to be assumed that tho.se accountable for results

in matters of jiroduction in our

own oi-franization. were at that

time satisfied that the methods
then in vofrue—which I am sure

ditlVred little, if any, from the

usual methods employed in the

conduct of the average busines.s,

—were quite adequate. I did not

appreciate, until our attention

was called to some of the

startling factors (Altering into

matters of jiroduction control in

a .scientifically operated institu-

tion, that somewhere we might

find a definite liasis u]ion which

the work of our plant might be

substantially improved. In ean-

va.ssing the situation I learned

that there were then a few plants

in this country that were being

conducted in a scientific manner.

In these jilants. we learned, all

matters of ]iroeediire were pre-

determined as to final results,

and the work in every branch

was brought under control, and
tins control uniformly main-

tained to accomplish the desired

ri'sults.

In lino, after a most intere.st-

ing conference with one of the most enthusiastic ex-

ponents of scientific management, and after jiersonally

reviewing the results of several years' conduct of a

plant under such control, we arrived at our first deci-

sion in this matter. This was a decision to bring about,

as nearly as possible, a similar condition in our own

c7-i2*^

m.i
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plant. A decision having: once been reached, the prin-

cipal difficulties that we were later to encounter were

soon approached. The first and most outstanding of

these was the matter of interesting, in our own affairs, a

man of experience, to take charge of the undertaking.

That task alone covered the best part of three years,

with but one pro.spect in sight—due not entirely to the

limitations of this particular field of endeavor, but pri-

marily by reason of our having selected for oifr job

the man that it required. It took this period of time

to convince Colonel George D. Babcock that scientific

management might be employed and successfully

carried out in an industry, the very character of which

had been based npon antiquated methods. The thought

also was presented that perhaps those fundamentals

that were being incorporated in concerns of larger out-

put of a repetitive character, afforded an opportunity

for accomplishment which the heavy machinery business

at that time did not seem to present.

The determination upon the part of those concerned

in war production, in which this plant was chiefly

engaged during 1917 and 1918, had a general trend

toward closely organized .shops, mostly because this

was the line of least resistance. Although our own
])lant went through its war activities on the open shop
basis, nevertheless a large i^ercentage of our workmen
were men affiliated with various labor organizations,

most of which were opposed fundamentally to any ten-

dency toward scientific management or a trend in the

direction of Taylor methods of industrial o]ierations as

a foundation for the same.

Burden Upon the Manufacturing Executive

The burden of the second obstacle to be overcome
fell upon Colonel Babcock, the executive who had taken

charge of this matter. His difficulty lay in the neces-

sity of gaining the confidence of workmen whose train-

ing had been along entirely different lines, and prac-

tically all of whom had formed prejudices with respect

to the question of definite control of their activities.

Considerable time and patience were required to clear

up this situation, and to secure their confidence and co-

operation in such a manner as to make possible the

task undertaken. In due course, the principal work
relating to the determining of the time required and
the scheduling of work, was cmiipili'd ))y men drawn
from the Ilolt shops in a most satisfactory manner.
By their constructive work and the co-o]ieration of

others, the eariying out of the program was made en-

tirely possible to the point where all concerned soon

were in entire accord as to the importance of this move,
and its advantag>' to woi-kers. and luaiiagement as well.

was apparent.

As a striking feature in this connection, it may be

noted that some of the most outstanding individuals of

the workers' group who had had misgivings as to the
possibility of undertaking so drastic a change had.
within a year from the installation of the first definite

principles of scientific management in the sho]i. at-

tended a meeting of the Taylor Society held at Har-
vard TTniversity. One of these men went so far as
to speak in behalf of the workers at that meeting. He
outlined how the principles under which we were then

operating had so favorably reacted on the men that

they had refused to join a general .sympathetic strike,

even in the face of an organized demonstration to force

them to do so. Soon after his return this man was
selected by his fellow-workers as President of the Trades
and Labor Assembly in the Peoria district. During his

entire term of office there was little or no occasion for

dissension between the management and the men at this

plant over methods of shop practice. His decisions were
invariably temi)ered, if not based, ujion those funda-
mentals of scientific management which he had. within

a short space of time, acquired in a general way and
endorsed emphatically as of outstanding benefit to

workers, and employers as well, in .so far as the better-

ment of the conditions throughout the organization was
concerned.

Having decided to place our plant under scientific

management, and a proper head for this important
branch of work having been obtained, and the objec-

tions offered upon the part of the men who were not

informed upon the principles involved in an under-
taking of this kind having been overcome, the next
and by no means the least problem encountered was that

with respect to the matter of our own official family.

The tendency here was to withhold judgment as to the

desirability of this undertaking, and there were in-

clinations upon many occasions either to modify or dis-

continue certain branches of the work, which course

would have tended to stultify our efforts as a whole.

The time reqiiired to gain the entire confidence, support,

and endorsement to the iindertaking. covered the best

part of five years. None of the officials at this time
is disposed in the slightest measure to return to our
previous methods of .shop management.

In particular, scientific management has accom-
plished this for us: We have absolute and definite

control of our shop operations; we can today determine
the serial numbers of the product that will leave the

as.sembly floor on a particular day next December, with
the full assurance that these particular items of product
will be delivered on that particular day and no other.

We have greatly improved the quality of our product,

and effected a substantial reduction in its cost. We
have eliminated labor troubles and today have a body
of workers that is loyal and efficient, and which will

challenge comparison with other workers in the in-

dustry anywhere.
As to the general effect of scientific managenient

upon the entire organization of an institution of this

character, it might be well to say that the influence

is more far-reaching than might be first a.ssumed. It

is my firm conviction that corporate control is more
dependent upon scientific management so far as plant

ojierations may l)e concerned, than any other one factor

that enters into the financing for the corporation's re-

(piirements, sale of its product, and in fact determina-
tions as to the desirability of setting up advertising

l)udgets and other matters of this nature. All of thi-se

are outstanding in the conduct of the manufacturing
institution as a whole, and mu.st necessarily he pre-

determined under a iilan of this kind. All of these

eventually become a part of scientific management, to

the end that the institution is controlled in a definite

manner and one that can be understood bv all.

r



Building Tractors Under Scientific Manay-enient
Metliods by W'liicli the Holt Manufacturini,'' Company Has Made a

Reniarkahlc Production Record

By GK()K(iK J). HAHl ()< K
Manufacturing Executive, Holt Mfg. Co.

THE Holt Manufaoturingr Company at its Peoria

Plant, has attained a leeonl believeil to be un-

e<liialf(l in the liistory of manufactiirintr manage-
ment.

For 600 eonseeiif ive working days, the i)rodiieti<in

of the faetory has exactly emialed tiady the sciied-

lile of programs laid out not less than four months
preeedin<r. That is. four months earlier, the reijuire-

ment was laid down that eertain detiiiiie items of

proiluet should be completed and ship|)ed on a ])ar-

tieular day. This requirement has been met without

a single failure for the period stated above.

This record is not an accident. On the contrary it

has resulted from careful planning of the most in-

tensive character. Uriefly. the reasons for this per-

formance can be summed up as follows:

Index Number

658.9:629.113 Tractor manu-

facture. Management

1. By standardized method
really useful.

2. By the training of an or-

ganization to beliexe

that this is true, and
to be willing to co-

operate to the extent

of carrying it out.

3. Readiness of anyone in

the organization tn

assume duties out-

side of his regular

line of work in re-

gard to matters re

quiring urgent atten-

tion.

4. Final appreciation nt

the management that

uniform control, not

alone does not de-

preciate the quality

of product, but en-

hances it. and th.i'

such control is mor^

economical t ha n

variable control.

The product of the com-

pany consists of "Catei-

I>illar" tractors, of the gen

eral type shown in Fig. -

Other illustrations sho'.v

the character of work that

is performed by the tractor,

and give an idea of the

s which in themselves arc

Fill. 1 KVTRAXCE TO I'LANT OmrE OF HOLT
MAXlFACTIRIXli COMI-VVV

Ml

necessity of rugged con-

struction and careful de-

sign to meet the various

coiulitions of all sorts of

ground, weather, and methods of handling. In addi-
tion, the mechanism must be built with a high degree
of precision and to standards fully api)roaching those
of the best automobile practice. It is thus evident that
the engineering design must be a matter of careful
consideration, and the shop ])ractice must conform to

the highest standards of the machinists' trade. (See
Figs. 3. 4. 5 and 6.)

The Holt Manufacturing Company was originally
established at Stockton. California, about 18;t2. and
the Peoria Plant was started in 1910. Both plants are
in operation, but the particular operations described
in this series of articles, apply to the Peoria Plant.

Shortly after the outbreak of the Great War. and
prior to the entrance of the United States into it, a

number of contracts for

tractors for military pur-
poses was received from
the French. British, and
Russian governments.
The.se were of sufiicient

volume to absorb com-
I)letely the capacity of the

l)lant. I'pon the entrance
of the United States into

the war, the demand for

militar\- tractors imme-
diately increa.sed to im-

mense volume due to orders

])laced by the United States

urovernment. To obtain the

maximum of production.

l>lans were inunediately

laid to extend the plant,

and the construction of new
l>uildings was put under
way at the earliest possible

moment. In addition, con-

traet.s were placed with
outside manufacturers,
ehiefly in the aiitomobile

industry, to manufacture
eertain parts and asseni-

l)lies. The government also

entered into contracts with
other manufacturers to

build tractors complete
luider the llolt Company's
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patents. These facts have a direct bearing on the

conditions that obtained after the war, and exercised

no little influence on the problem of production and

the establishment of scientific management in the

plant.

During the war. two complete sizes of tractors were

built, including engines, transmissions, and track.

Parts were machined for other sizes, the balance being

obtained from the outside contractors to assemble the

complete tractor. The engines for the later tractors

were built in the western plant, which

was completely set aside for this pur-

pose. At Peoria, the plant was oper-

ating three shifts per day with a

maximum number of men that could

be placed on the available equipment.

A portion of the new building ])ro-

gram had been completed, but a large

number of the projected buildings

were still under construction at the

time of the armistice.

Conditions After the Armistice

The effect of the armistice was an

almost complete and immediate cessa-

tion of work. The government can-

celed its contracts, and production fell

from the maximum capacity of the

plants to practically zero about the

first of the year 1919.

The situation confronting the man-

agement, as a result of the armistice.

was one requiring prompt and drastic

action. It had no sales or commer-
cial organization; it had no commer-
cial product; and its manufacturing standards and

policies were all on the basis of war conditions. Fur-

thermore, the end of the war had removed the major

portion of its market for the product which it was

best e(|uii)pe(l to manufacture. It was evident that

an immediate reorganization along lines could not be

made too quickly.

In making the reorganization, the following factors

required consideration. They were finally made a

matter of record and formally adojited as the ])ro-

gram to be followed.

1. Types of ])roduct must be determined.

2. Buildings that were to be completed.

;>. E()uipm('iif to be secured aiul ])Iaced.

4. Flow of material to be establisiied.

j). Labor and housing plans perfected.

6. Schedule of probable output as to quantity and time

determined.

7. ^lediums, amount. Miid tiiin' of adxcrtisiiig drtrr-

mined.

8. Selling plan and organization foiiiiuhited.

9. Plan of distribution determined.

10. Arrangements for distribution (•oniplite<l.

In addition to tlie aliove. other related aetixities also

were considered. Among these were the training of

demonstrators; suitable jilans for sjjan' jiarts main-

tenance and distribution ; and all of the necessary ar-

rangements for control of the foregoing factors.

It is of interest to note here that the above items

form a complete outlme for the conduct of the busi-

ness. It is an example of thinking clear through to

the end of the problem, rather than an attempt to meet

each combination of events as they occur. The results

obtained at Peoria are a striking demonstration that

thorough and com]ilete analysis obtains more eon-

sistentlv successful results than do the methods of the

Fig. A Tractok Haulixo Logs ix the Southern' Swamps

opportunist, which merely relieve a few emergencies.

A general survey of the situation shows that, so

far as product was eoneei'ned, the military tractor that

the company had been building for the government

could be converted to peace-time iiurjioses by means of

certain modifications and the elimination of certain

features designed for })urely military ends. Arrange-

ments accordingly were made whereby a considerable

quantity of former government tractors were diverted

to the commercial purposes of the Holt Company.
These were strijiped of their strictly military features

and were placed on the market. This was the first

step toward providing the company with a product

whereby it could meet the demand for tractors for

industrial use. It. of eotirse. was but a teni))oi-ary ex-

pedient and the establishment of a definite maiuifac-

turing program was essential.

Previous to the entry of the United States into the

war. the Holt C'om]iany had become interested in scien-

tifie management. Several visits had been made ])y its

iit'tieials to the ])lant of the II. II. Franklin Manufac-

turing ("omjiany. whei-e the Franklin automobile is

built. Here the writer liad ai)])lie(l and was operating

the factories under the i)rincii)les of scientific manage-

ment. The restdts aeeom|ilished at the Franklin plant,

had attracted some attention, and it was felt by the

Holt Company's officials that similar methods would

jirove of benefit to thein. The writer was unable to

I
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ii-iulcr any assistance in tlii> cnnncction at tin- tinif.

and tli(> entry of the I'niti-il Statl•^ into the war. in-

\"lvin;if ser%'iei.' in the army on his [>art. ended all i)ossi-

liilitie.s for the time bein^ of joining; the Holt orgrani-

zation.

The sifrninp of the armistice chan<;ed the situation

and, aeeordinfrly, early in -laniiary 11*19. this connec-

tion was niadi'. The condition that then existeil lias

been outlined above. Practically the first work to he

done was to formulate a plan for the conduct of the

business as a whole. The plan which was evcTitually

deeiiled upon lias been outlined above. The next step

Mas oliviously to put this plan into ettVet.

The Problem of Resuming Production

The problem of the types of i)roduct to be built was
temporarily solved by tiie adoption of the govern-

ment military tractors. The .second item of the pro-

frram. the buildings to be completed, required but little

consideration, since it was obvioiiN that huildinjis on

which the construction work was almost finished, would
suffer less damage eom]ileted standing idle, than if left

in the untinisheil condition. While the buildings had
been jilanneil for a war-tiim- jn-oduction. there was no
basis as yet for determining whether or not the produc-

tion on a peace ba.sis would be of sufficient volume to

utilize these buildings. However, it was better to com-

A iKAl TOK I'SKI) FOK SNOW RKMOV.M. IN' NkW YoKK CiTV

jilete them than to permit them to stand unfinished and
suffer damage thereby.

The equipment to be secured and placed also de-

pended upon the total volume of business that could

be built up. This, however, was not a problem of im-

mediate importance.

The principal problem and the one upon which the

greatest effort was concentrated was the estalilishment

of a flow of nuiterial tlin>ii<;h the plant, and its as-

sembly into finished tractors. To establish this flow,

the easiest method was obviously to continue the pro-

duction that iiad been initiated by the government, and
whicli was ri'presenteil by its canceled contracts, both

with the Holt ( 'om{)any and with the outside contractors

who were manufacturing under the Holt patents.

The armistice terminated crmtracts in all stages of

completion. Some of the material in the various plants

was ])ractically in a finished condition, (jther mate-

rial was absolutely in a rough state. The balance wa.s

ill a condition anywhere between these two extremes.

The situation was further comidicated by the fact that

some of the contractors were using government-owned
tools, jigs, and fixtures. Another comi)lication was
due to the use of dissimilar tools and machines for

similar operations in the several plants. Con.scquently

when arrangements were made to take over the gov-

erniiu-nt obligations for the completion of the tractors

which were being built in outside plants, there was
received a vast amount of material in various stages

of completion, and requiring in some ca.ses va.stly

different methods for conversion into finishetl parts.

One way out of the difficulty appeared to be the pur-

chase or lease of the government owned tools in the

plants of these other contractors. It developed, how-
ever, that although there were two sets of tools avail-

able, the government would lease but one .set. The
other set was to be retained under its own control at

the various arsenals for use in possible future war
production. From the standpoint of the Holt Com-

pany, this meant that for a large por-

tion of the unfinished material pur-

chased outside, no tools, jigs, or fix-

tures were available for machining.

The material shipjted in from the

outside plants remained the prop-

erty of the government until it was
actually requisitioned for as.sembly

into tractors. This material was
sliil>ped into the ]>lant in tremendous
\(»lume, and taxed severely all avail-

able storage space. It was handled
iiy j)lant labor which was charged to

the government account, and wa.s

stored ]>artly in the buildings which
were completed by the government
and partly in the yanl. It was abso-

lutely impossible to cheek the mate-
rials as they were received, and
receipts were given subject to correc-

tion upon final accounting and in-

voicing.

It was found that the government
records did not give complete infor-

mation. The ffovernmetit had requi-

sitioned such materials located in outside plants as it

had needed. The records had not in all case.s been

chanced to correspond with the requisitions, with the

result that many shortages were disi-overeil when the

plant called for material from the govi-rnment stores

for its tractor program. Such shortages interfered

seriou.sly with the j)roduction of tractors, for the rea.son

that they frequently <lid not materialize until the parts

were urgently needeil. It was then nece.s.sary to initiate

the production of these missing parts in the faetorj'.

all of which tended to delay production and upset
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Fig. 4 A Tr.\ctor Hauling Truck Through Deep Mi

the entire schedule e.stabli.shcd for tractor deliveries.

Notwithstanding these difficulties, a form of control
of production was initiated at a very early date. This
control was not an established routine a.s was obtained
in the later develoiiments under scientific management,
but was rather a careful study in advance of the re-

quirements of material and labor necessary for the
production of a given tractor schedule. It was made
effective by a constant follow-up and a checking of

shortages in parts on given assemblies from day to day.
and the initiation of the necessary steps to correct the
shortages as they were uncovered by the investigations.

Personnel Problems

Another di.scouraging feature of the situation was
the conditions relating to personnel. The plant was
located in an agricultural community and tliere was
no large reservoir of sidlicd mechanical labor ujion
which to draw. The nearest large industrial city was
Chicago, and this was so far distant as to be a negligible
factor in the labor market. The situation was not so
much one of labor that was actually unsuited to the
work, but labor which had not acquired the traditions,

in.stincts, and language of the mechanical trades as in

the case with men that grow np in a distinctly indus-
trial community. Without this inherited mechanical
ability, such as is found in New England and in the
neighborhood of industrial districts like those sur-
rounding Cincinnati and Chicago, it is difficult to put
acro.ss to workers the ideas necessary for effective

production in the metal working trades.

The mental attitude of the mechanical force in the
plant had some bearing on the post-war conditions.
The men had been working strenuously on the war
production, and the prevailing .slogan, "Get the stuff.

regardless of cost." had contributed little to economical
improvement. The general excitement of the period,
as well, had created .some unre.st. In the collapse fol-
lowing the armi.stice. the mental attitude of the workers
was badly shaken, and their appreciation of tlic neces-

sity of. rigid economy in industrial

operations had to be re-established.

As the highly methodical plans
for operation were introduced, the

transition from war conditions to

those of peace was one of consider-

able difficulty. The sudden shrink-

age in the volume of work naturally

caused men to become fearful of

losing their jobs, and to make their

work last as long as possible. This

apjilied also to the supervisory per-

sonnel.

Then, too, there was the influence

of a previous supposed failure of

scientific management in the district,

to be combated. The general attitude,

in view of this was, "What's the use ?

It has been tried once and didn't

work." This led not to active oppo-

sition, but to indifference, which in

almost every case is far more difficult

to overcome than opposition.

Fig. ~> a MiLiiARY Tractor Operating Under Water

One other factor must be considered before a true

jiieture of the conditions which prevailed prior to the

installation of scientific management can be obtained.

This is the method by which work was handled in the

shop jirior to and particularly during the war. Inas-

much as habits of work probably have a greater in-

fluence upon any attempt to make innovations in

methods than any other one factor, an uiulerstanding

of the situation in this respect is important. All things

being equal, it is a fact that resistance is offered to

a change per sf. rather than to the effects of a change.

This is ])roved by the objection of workers to changing
back to old methotls from new, after they had become
thoroughly accustomed to the new methods, with the

same strength that they formerly opposed the change
lioiii the old to the new.

^loreover, the force of workmen at the Holt plant

was accustomed to certain methods of liandling work.

The proposed changes woidd necessitate their becoming
accustomed to other methods. The old habits were
strong and the forming of new ones would probably

be accompanied with some inconvenience. This ]iar-
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ticularly applicil to iiirii of tin- jrmde of foremen and
snpei'visors.

These in(li\;iiluals formerly were aceustomed to

planning work at the maehine. They felt keenly that

they -were res|>onsible for jiroduetion, and that any
removal of any part of their iluties to another jiart

of the ortrani/.ation. not only woulil be a reflection upon
their ability, but also would result in decreased pro-

duction for which they would be held responsible. They
also felt that removal fif any of the control exercisetl

l)y them, would lessen their prestige among tlieir men.

The Form of Organization

The form of organization which prevailed during
the war comjn-ised a number of separate departments.

each more or less complete in itself, and iiaving no
responsibility to each other or to any individual ex-

cepting the general manager. This division of respon-

sibility resulted in unbalanced jiroduetion. The assign-

ment of work to the individual mechanics was entirely

in the hands of the several foremen, and these fol-

lowed the lines of least resistance in discharging this

portion of their duties. ])ilficult ,iobs or those requiring

close attention on the part of the foreman were ignored

as much as jiossible in the hope that they would fall

eventually to the lot of someone else. Easy jobs were
prolonged. The consequence of this procedure was
that assemblies would be held up for the lack of one

or more im|iortant parts, which upon investigation

frequently were found not to liave even been started.

In some instances, it was even found that raw material

was not on hand for these missing parts. In other

ea.ses it would be found that a shortage of parts would
be reported, whereas the facts of the case would be

that there was a surjilus available but concealed sonie-

1 1... ! MiiiiMi'i itiAii..:. , .1.,:, i > i r Ht I i. I « ON HUIOS :^ i."

(Note the ilifferenre in general .Tpiic'iriinoe from the iiiilustri:il trnrturs in Figs
1 to 3.)

where in the plant by a foreman or workman for his

o«n purposes and convenience regardless of others.

Failure to Co-ordinate Purchases

Closely allied to the above faults was an entire lack

of co-ordination in tiic function of i)urehasing. Each
of the several shop departments had authority to pur-

eha.se for its own needs. Requisitions, of course, were

made upon a central ]>urchasing department, which

jdaced the actual ])urchase orders. Attempts made by

the purchasing department to ascertain whetiier or not

similar items were on requisition from another depart-

ment for the same purpose, or whether there were

materials already in tlie plant which could be utilized

coidd not be carried on with any great degree of

success. A typical instance of the lack of co-ordina-

tion is the requisition of tools by the tool engineering

department for the purpo.se of performing certain work
which had been designed under its jurisdiction, and
the requisition of exactly similar tools by the tool-

room, either to replenish its stock or in anticipation

of the need of these tools for the work ju.st designed

by the tool engineering department. This same failure

to co-ordinate on luirchases often worked in the op-

posite direction, and caused an actual shortage instead

of a surplus of material. The authority for purchase

being lodged in several places, the assumption fre-

quently was made by the several departmeiUs that the

requisition for a given lot of material had been made
by one of the others. The consequence was that no
requisition would be issued until the shortage would
lie made apparent by a lack of parts on a.s.sembly.

Wliile some attemjtt had been made to keep a record

of material on hand, it had not been under systematic

control, and in ojieration under the conditions of war
jiroduction became unreliable. This

'•cord was kept on cards and in

he event of an argument in

the shop, or for any other cause

which seemed at the time good
and sufficient, the card would be re-

moved from the files and used as evi-

dence in the case. At the conclusion

of tiie argument, sometimes the card

would be returned to its jirojier place

in the file, but more often not. The
'piestion later arising as to whether
• <v not there was any material of the

l;ind represented by the card on hand.

.1 reference to the file would show no
record of such material ever having
lieen purchaseil. There being no
ri'cord. the natural assumption, there-

lore, was that there was no material

:ivailable. A purchase order then

inigiit issue for the entire require-

ments of the shop for this iiarticular

material, and delivery being made it

would be fotind that there already was
a more than ample supply on hand.

The one function tiiat was o]ier-

aling efficiently was Holt insjiection.

This probably was due to thf fa>" ''?*'
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inspection was really upon a competitive basis. The

<j:overnment had its force of inspectors in the shop,

who passed upon the jiroduct after it had been passed

by the Holt Company inspectors. Any rejection by

government inspectors then was a direct reflection upon

the ability of the Holt inspectors. It therefore was

to the interest of the latter to catch all defective items

liefore they reached the government inspectors. Inspec-

tion was made between operations, of finished pieces, of

assemblies, and of finished tractors. The standards

set were high and were rigidly maintained.

Such was the situation that existed at the begin-

ning of the year 1919. Although the output of the

plant was high, having averaged 12.6 tractors per day

on three shifts during (Jctober 191*. this production

had been obtained at high cost both in money, labor,

and nervous energy and by a liberal usi^of parts made
in other plants. The task set was to reconcile all the

discordant elements and to bring the production under

absolute control. In doing this it was essential that

costs be brought down all along the line. This reduc-

tion of costs was not necessarily to be accomplished

by an indiscriminate reduction of the cost of lal)or, but

rather in the more efficient utilization of labor. Ju.st

how this problem was met and solved will form the

subject matter of the succeeding article of this series.

(To he continued in the Jiilij issue.)

Grea.se Gun for Use With Cans or Barrels

THE accompanying photographs. Figs. 1 and 2, show

a convenient method of utilizing original containers

as part of a grease or heavy oil gun mechanism. The
equipment can be made for any size of container in

which grease is received, from a 5 lb. package to a 42

gal. barrel. The one illustrated here is designed for

barrels.

The equii)ment consists of a truck, the container, a

Fk;. 1 .\TT.\ciiiX(; the (Jkfase Grx to a Bakkei.

retaining .>tra]). and a cover on which the gun is

mounted. The truck runs on three wheels. One of

the.se is larger than the others and is carried by a

tjeariug attached to the truck handle, with which it

turns, thus .steering the truck. Two uprights on the

angle-iron frame support the container. A slide run-

ning in each of these uprights carries a pin on whicii

the barrel swivels.

In order to make it caNV lo iiiouut I he barrel tlir

slides are adjustable for height, tin- adjustment being

accompli.shed by a screw on which each slide runs. The
screws, in turn, are drivm l)y l)rvel gears, shown lic-

neatli the truck, and (tpcraled Ijy a small crank jiro-

jection alongside of the front wheel. One drive gear

is fastened directly on this crank, while the other i-e-

ceives its power by intermediate gears and .shafting.

The sheet metal cover, put on after the barrel head
is knocked out. carries two straps on each side, which
are pivoted on a forging carrying a swivel pin. From
the bottom of this forging a threaded rod projects, and
this extends into the straj) placed beneath the barrt'l.

Index Number

621.89 Lubricating device

A luit draws this strap

tightly against the

barrel on each side, hold-

ing the cover in jdace

and i)reventing any slipping of the barrel when
mounted. The swivel pins carry heads or collars which
fit into slots in the slides on the truck.

.Mounting is done by one man as follows: After the

cover is fastened to the barrel, the truck is backed
against it, with the slides well below the swivel pin.

By turning the crank the slides are elevated until the

recesses, provided in their upper surfaces, engage the

swivel pins. Further turning lifts the barrel several

inches above the floor. It is then inverted and the

grease flows down into the conical cover. A hose is

attached to the gun nozzle to tran.smit the grease.

Working the lever back and forth drives grease or

oil through the hose into lubricating cups, auto tnu-k

transmissions, reducing gears on machinery, and other

places where required. As much as a pint per stroke

is pumi)ed. Control is accurate and grease cujis can
be filled without running over. In addition, the conical

co\iM- makes ]K).ssible use of the entire contents. This

dcviec is handy, cheap to make, economical to ojierate.

and is a large saver of time and materials.

Kii;, RaISINC, the HaKKEI. to OI'EKATlNli POSITIO.V



The Protection of Working Capital
Capital RequiroiiK'nts and Control—VII'

Bv J. II. BLISS
Comptriilli r, Libhy, ilcXiill if- Libby

AS ii|i|)ropriation of sur|)liis for lioiul sinking t'liml

reserves is frequently requiretl l)y tlie trust

^ deeds suiJiiortiiifr bond issues. Most of these

|iroviile for tlie creation of a sinkinjr fund to eare for

tlio retiri'inent. or ])artial retiiciiieiit. of tiie issue. As
a fjeneral rule, these sinking: funds are created by pe-

riodical deposits made with the trustee, and trust

indentures eoninioidy provide that as a deposit is made
with the trustee for the sinking

fund, a like auiount shall he

eharjred ajraiiiNt the Income ac-

count or I'l-otit and Loss account.

The wisdom of this is obvious.

The cliar!.'e to the Income account

is not made because such a charjre

is an expense of the year or a cost

of doiiifr business, but in order to

protect the company from impair-

iiieiit of its w(u"kine: cajutal.

A goinnr company will ordi-

narily receive new fund.s into the

business from time to time

thidUfrh earnintrs left in the busi-

ness, and only in this way. The
payments to a sinking fund for

retirement of loiifr-term debts rep-

resent withdrawals of fuiuls from
the workinfr cajiital of tiie busi-

ness. In order to maintain the working capital it is

therefore necessary to .set aside a part of the new
funds cominfr in each year throu<rh earninprs. to cover

the amounts which are withdrawn and deposited in

sinkiu': fuiul. Charges are not made against the In-

come account or Protit and Loss account of business

covering sinking fund deposits with the thought in

mind that such charges are in the nature of expenses,

but solely to withhold suftieient of the earnings in the

business to jiroti'ct tlu^ w(U'king cajiital from impair-

ment.

If earnings are not set aside to cover these witli-

drawals for siidcing fund, the so-called Free Surplus
account would appear that much larger and might
residt in disbursement of dividends in cash. Surplus
cannot be considered if funds realized from these earn-
ings have already been withdrawn from workinsr capital

and paid out of the business in retiring long-term debts.

Where the trust indenture does not provide for

charges against Income, or Profit and Lo.ss account, or

Surplus account, covering sinking fund deposits, the

• Precpdin}; .-irticlps have appo.ared in Management and
.\i>MiMSTRATiON f(ir December lOi.'?, p. 7fl.">; .Tniniiin- 1024, p. 2.'>;

tVhni.irv t!»24, p. l;"); M.-ircli 1P24, p. 200: April '1924, p, 40.-.;

M:iv 1024, p. .".20.

The payment of dividends is the

final test of corporate success and
the only way in which the ordinary

stockholder can benefit from his

connection with the corporate busi-

ness. There is, therefore, a strong

and continuous pressure on the cor-

porate authorities for dividends and
the payment of improper or unwise
dividends is frequent usually

through ignorance of the conditions.

In the present article Mr. Bliss dis-

cusses this subject, pointing out how
surplus may be protected, and these

improper dividends avoided, by
means of specific reservations from
profits or free surplus.

concern should, of its Index Number

own account, appro- 6S8.14 Financial control

priate surplus to cover

such withdrawals.

The necessity of this may not In- apparent from the

results of one year's business, but it should be borne

in mind that the effects of these withdrawals for thi'

sinking fund accumulate from year to year. While
the aiTiiiunt taken out of the work-

ing eai)ital in one year may not i)e

of such importance, over a period

of years these withdrawals might

readily accumulate to a total

cfjual to or exceeding the amount
of the Surplus account. This is

easily possible as bond issues may
be of considerable size when
.iudged in i)ro|iortion to the total

fuiuls invested in the business;

and tiie amounts withdrawn from

working capital, accumulated

throughout the years, might in

time become greater than the

amount which the company would

ordinarily carry in its Surplus

account.

As dcjiosits are made in the

sinking fuml. a like amount of

surplus should be approjiriated and set up as a bond
sinking fund reserve. This can be created by charges

to Income account, or Profit and Loss, or Surplus ac-

count. When a bond is retired, the amount that has

been set aside in the fund theoretically becomes free

surplus—that is, at the disiiosition of the direc-

tors. As a matter of fact it generally is not free sur-

plu.s, but more often surplus earnings which have been

invested in fixed property and eiiuipment. Rond issues

are generally put out to finance jilant and eipiipment

investments. The retirement of such a bond issue out

of earnings is in effect the investment of earnings in

fixed plant and equijiment properties. Hence this sink-

ing fund reserve will generally rej^resent surplus earn-

ings left in the business but permanently tied up in

fixed plant and equipment investments.

A sinking fund reserve cannot be considered as

taking the place of a depreciation reserve, for to do so

would result in understatinir the costs and operating ex-

pen.ses by leaving depreciation out of costs. Further,

as a sinking fund reserve represents actual with-

drawals out of working capital, any replacements which
might be charged against that reserve if it were later

transferred to a depreciation reserve, would represent

a iloiible drain on the workins capital of the business.

653
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Therefore, the clispo«itio)i of the sinking fund reserve,

when the bond issue for which it was created has been

retired, must take into consideration the future pro-

tection of the working capital position in the business.

Such sinking fund reserves released by the retirement

of the issue, are available for other purpo.ses onlj' in

the measure that other permanent financing has replen-

ished the working capital of the business. They should,

therefore, be considered free surplus only when it is

determined that funds are on hand as working capital

to support them.

Surplus appropriated for bond sinking fund reserves

is part of the net worth or stockholders' investment

in the business, and should be included in the book

value of the stock, as it represents earnings of past

years which the stockholders have permitted to remain
in the business in order to retire long-term debt. It is

a part of the stockholders' investment the same as anj^

other earnings or surplus left in the business.

Surplus Appropriated to Cover Expenditures for

Fixed Properties

E.xpenditures are made from year to year for addi-

tions and betterments to fixed plant and equipment
investments, and unless these expenditures are spe-

cifically provided for by permanent financing, they

are withdrawals from working capital funds. In such

case a like amount of surplus should be appropriated
in order to withhold and keep up an equal amount of

earnings in working capital. Such a Reserve or Appro-
l)riated Suri)lus account may be created by charges to

the Profit and Loss account or Surplus account, setting

the amount up as appropriated surplus.

As in the matter of surplus appropriated for sinking
fund reserve, this may not be of importance in any
one year, but it must be borne in mind that the effect

of these withdrawals accumulates and builds up from
year to year. The suggested practice is to appropriate
at the close of each fiscal year an amount of surplus
equal to the amount which is permanently invested in

fixed plant and equipment out of the working capital

funds. If such additions and betterments are later

covered by permanent financing, such as bonds, and
the proceeds of the bond issue are left in the working
capital of the Imsiness. then the working capital has
been replenislicd l)y this amount through tbe bond
issue, and the Aiiprojirialed Surplus account may be
adjusted accordingly, transferring a like amount back
into the Free Surplus account.

Surplus appropriated to cover expenditures for fixed

Iiropcrties is a part of the net worth of the business
and enters into the book value of its stock. It repre-
sents earnings which the stockholders have seen fit to

leave in the business for the purpose of development
in such direction as may seem advisable.

Surplus Appropriated to Cover Investments,
Advances, and Securities

Where working cajjital funds of a business are ]ier-

manently tied up in investments or advances to other
companies, unless such investments are provided for
by permanent financing, a like amount of .surplus should

be .set aside in order to protect the working capital

position of the business.

Investments in. or advances to, other companies very

often mean current liabilities have been created, and it

must be recognized that such current liabilities cannot

be liquidated out of these permanent investments in,

or advances to, other companies. If not covered by
permanent financing, the funds of necessity must come
out of working capital. Hence to protect the working
capital position of the company, surplus should be ap-

jn-opriated to such an amount as will withhold a like

amount of earnings in the business.

Surplus Appropriated to Cover Intangible Fixed
Investments

Intangible fixed investments made by expenditures

of working capital funds, unless jirovided for by per-

manent financing, should be covered by appropriations

of surjdus in order to protect the company's working
capital position. Expenses in connection with patents,

franchises, copyrights, advertising, etc., when capital-

ized, represent expenditures of current working capital

funds which usually are not specifically provided for.

These are permanent investments, the same as invest-

ments in plant and equipment. They represent invest-

ments of surplus earnings. Whenever important they

should be covered by apju-opriation of surplus in order

that a like amount of funds may be retained in working
capital.

These appropriations to cover intangible fixed invest-

ments represent a part of the net worth or stock-

holders' investment in the business and should be in-

cluded in computing the book value of the stock. If

these intangible investments are later amortized or

written off again.st the operations, the amounts so

charged off represent sums withheld in the business,

and build up the working capital. Hence, as these

intangible fixed investments are written oft", it would
be logical to release the .surplus which was appropriated
to cover them to the amount of the write-off's.

Surplus Appropriated to Cover Deferred Charges

Deferred charges arising out of bond discount and
exjienscs do not represent withdrawals from the work-
ing capital of the business as they ai-e covered by the

bond issue.

The amortization of debt discount and expenses from
year to year throughout the life of a bond issue is in

itself a protection to the working capital of the busi-

ness and ultimately witliholds in working capital the

amount of such discount and cxpeiise which is to be

disbursed as the bonds are retired.

On the other hand, deferred charges arising out of

expenditures of working cajntal funds, for instance

such as: organization expenses (otiier than paid in

stock); experimental expenses; development expenses;

cost saving expenses ; advertising expenses ; obsolescence

deferred ; extraordinary expenses, and losses, should be

regarded as investments of surplus earnings left in the

business and like amoiuits approjiriatcd from surplus

wherever the sums are of importance. Such expenses
as these almost always mean that current liabilities have
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been creati'd, ;iriii it iiiiist be reali/.i'<l that ciirri'iit lia-

bilities cannot he li((iiiilatc'(i oiit of dd'crri'il rhai-ges

such as these.

As such cieferretl eharfrcs are amortized or written

ort' into the exix'iiscs, like aiiioiiiits of workini; caiiital

are withheld in the business, and it would he in order

to release a similar amount from any surplus appro-

priated to cover. Surplus appropriated tn eo\-er de-

ferred cliar^rcs represents a part of the nei worth df

the business and should be ineluded in ((nnpiit in;.' the

stockholders ' investment.

Surplus arising out of revaluation of properties may
mean either:

1. Suri)lus created by reinstatement of values

j)reviously written oft".

2. Surplus arising out of eulianeement in values

of properties.

In the first case, where the revaluation is the rein-

statement of values previously written off through

excessive depreciation or writing off of rejilacements.

additions, and betterments, etc., the surplus arising

from such a revaluation may he free surplus in that

the writing off of values in previous periods wiiiiheiil

working cajiital funds in the business.

On the other hand, these revaluations will usually

reitresent tlie accumulation of years and may be very

large in i)ro|)ortion to the Surplus account carried by
the company. Considering such an adjustment free

surplus, distribution in the form of cash dividends

might mean .serious impairment of the working cap-

ital of the eomiir.ny. It is more likely that surplus

arising from such revaluation will rcall.v rejiresent

surplus earnings invested in fixed properties which
should not be considered free surplus, except as such

additions to fixed ]iroperties are permanently financed.

Sui'plus arising out of revaliuition which simply rec-

ognizes enhancement in values of ])roi)erties or higher

replacement values, is not free surplus in any sense of

the words. It is simply capital surplus and should be

treated in such a manner as to insure the busi-

ness against withdrawals of working ca]iital funds

through it.

Any suriilus arising out of revaluation of fixed prop-

erties is a jiart of the net worth or stockholders' invest-

ment, and should he included in the net worth section

of the balance sheet, being stated here as ajipropriated

or invested surplus, as the ease may be.

Surplus Arising Out of Revaluation of Other
Fixed Investments

Suri)lus arising out of revaluation of otlu'r fixc^l

investments might include revaliuition of intangible

fixed investments, revaluation of ])ermancnt invest-

nu'uts in securities, or stocks of other companies. Sur-

plus created by revaluation of intangible fixed invest-

ments must not be considered free sur]ilus; it is capital

surplus and the working capital of the business should

be iirotected from i)ossible withdrawals throuirh if.

The revaluation of investments in otlier companies

nui.v arise through revaluation of jiropertics and invest-

ments of the subsidiaries or affiliated comiianies. Sucli

surplus is to tlie hciMiiii.'- cijiiiiiauy the same character

of an item as it is to the subsidiary company. Revalua-

tion of properties of a subsidiai-y company, i-esulting in

a surplus credit, will afi"ect and increase the invest-

ment carrii'd by the iiolding company. While such

surplus is almost always capital surplus, it may be

appropriated to extinguish any good-will element which

ai)|)ears in the holding company's investment in such

subsidiary, esiiecially that jiorlion of the revaluation

wiiich may be allocated to years prior to the purcha.se

of the control in su<-h subsidiary company.

Surplus Arising Out of Premiums on Capital Stock

Where capital .stock is sold at a price in excess

of its par value, the premium above the par value

represents paid-in surplus. It is a part of the .stock-

holders' investment in the same degree that the par

value represents stockholders' investment.

Premiums on c.ipital stock differ from premiums on

bonds in that the ]ircmium on stock is a permanent in-

vestment iif the stockholders and it is capital surplus

paid in. The pi-emium received on bonds is an adjust-

ment of the interest which the business is to jiay for

the use of such borrowed funds and. as such, should

be written off over the jieriod of the bond issue. Sur-

jilus arising out of premiums on stock should be .set

out separatel.v as paid-in surplus or eajjital surplus.

Dividenils may not projierly be paid out of surplus

arising out of ])remiums on capital stock, for that

would result in an impairment of the stockholders'

original investment.

Surplus arising out of ])remiums on capital stock

is a jiart of the net worth or stockholders' investment,

and should be included in computing the book value

of the stock.

Such surplus should not he considered as taking the

place of a reserve for bond retirement, or an appropria-

tion to cover investments in fixed pi-operties. or any

other appropriation from surplus to cover permanent
investments made out of the working capital funds.

Surplus Arising Out of Donated Treasury Stock

Where stock once i.s.sued and outstanding is donated

back to the comjiany for the i)ur|)ose of resale, to supply

added working capital or other capital necessary to

the business, a donated or cajiital surplus item is

created. The amount of donated surplus is the sum
which is realized on the resale of the donated trea.sury

stock. Such donated treasury stock is usually sold

at a figure somewhat difi"erent from par. If donated

surjilus is written into the accounts, as the stock is

received, to the amount of the par value of the .stock,

then any discount suffered upon the resale of the stock

must be considered as an otT.set against this Donated

Suri)lus account. The amount which the company
receives is the net amount ultimately realized on the

resale of such stock.

If donated treasury stock is to be i>rom|itly dis-

posed of and the aiijiroximate jiricc which it will realize

can be determined, there would be consideral>Ie justifi-

cation for entering it into the accounts as a charge
to treasury stock and a credit to surplus arising out of
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the donated treasury stock, at such prices. In such

case later, when the stock is finally sold, any minor

adjustments necessary may be made in the Donated

Surplus account.

If the immediate purpose of the donation is to create

a Surplus account and avoid the necessity of showing

a deficit or impairment of capital, sevei-al questions

arise for consideration, among them: ,

1. Valuation to be placed on the stock.

2. Treatment of such surplus.

3. Statement of the treasury stock in balance sheet.

Presumably such donated stock will be valued at par

on the ground that it is in etfect a reduction in the out-

standing capital to the amount of its par value, and

credit will therefore be taken in surplus for an equal

amount.

Such an adjustment, of course, has no efl:'ect on the

net worth of the company, or the amount of that class

of stockholders' investment in the business, but it does

enhance the book value of the outstanding shares. The
investment siipporting this class of stock issues in total

remains unchanged. There is less stock, but the Sur-

plus account has been increased by the same amount.

The only effect is to raise the average investment per

share, thus increasing the book value of each outstand-

ing share of that class. Surplus arising out of such

capital stock donations is purely capital surplus. It

should not be confused with earned surplus.

In stating a balance sheet, donated treasury stock

entered at par values, must be considered as a reduc-

tion in the outstanding capital stock. It is treasury

stock only in the .sense that it is not outstanding. It

is not an investment of the business, but simply a re-

duction in the amount of outstanding stock. To treat

such donated treasury stock as an asset or investment,

would inflate the net worth of the business as shown
by its balance sheet by the amount of such donated

surplus. This is not the etfect of the transaction. The
transaction does not increase the net worth of the busi-

ness—it simply adjusts the accounts representing that

worth as between capital and surplus.

If, in after periods, donated treasury stock is again

sold, the proceeds represent increased stockholders' in-

vestments, and increase the net worth of the business.

The amount of such increase in the net worth or .stock-

holders' inve.stment is the proceeds from the sale of the

stock, and if it is sold at less than par value, the dis-

count must be considered an adjustment of the capital

surplus arisiiijir out of the stock donation.

Surplus Arising Out of Sale of Fixed Property
Investments

Surplus arising out of the sale of fixed projjcrty in-

vestments is usually considered capital surplus as re-

sulting from gains or profits other than those earned
in the ordinary course of business. In this sense it is

capital surplus, but if the funds represented by this

surplus are left in the working capital of the business,

such profits finally realized are in reality as much free

surplus as any other earnings finally realized and left in

the business. It may he better, as ;i tnatter of policy, in

handling such surplus in any certain circumstance, to

consider it working capital surplus, not because of the

character of the item, but rather because of other cir-

cumstances, particularly the working capital position

of the business.

Such surplus is in reality the result of capital profits

as distinguished from profits arising out of earnings

realized in the ordinary course of business. Cash divi-

dend disbursements out of such capital profits should

be distinguished as extraordinary dividend distribu-

tions. Stock dividends declared out of such surplus

should be made only after consideration of the added

permanent financial burdens which are placed on the

future operations of the business.

Insurance Reserves

Some business organizations, having widely distrib-

uted properties, carry some of their own insurance risks

for the rea.son that the cost of insurance of properties

in outside insurance companies would amount to more

than any possible loss at any one place. The wi.sdom

of this depends entirely on the class of business, how the

properties are distributed, and what the i)ossible loss in

any one risk might be.

There is little to be said in a general way about the

advisability of a concern carrying its own insurance,

for that is a matter dependent entirely u])on local con-

ditions. Obviously the firm should carry its own in-

surance only on preferred risks. This is merely a

matter of conservatism. Hazardous risks, either because

of the type of projierty or operations conducted therein,

or because of adjacent properties or operations, are

generally much better covered by outside insurance.

Where an organization assumes some of its own

insurance risks, it should include in its expenses and

costs of operation a charge for insurance at the regular

rates which would prevail if the risks were carried by

outside insurance companies, .setting up this amount

as an insurance reserve against possible future losses.

This is desirable, not only from the point of view of

figuring costs on a competitive basis, but also to pro-

vide a reserve to absorb any losses which may occur.

Setting up an insurance reserve, however, performs

only a part of the function of insurance carried in out-

side companies. It does protect the Surplus account

of the company against losses, but does not furnisli

the ready capital to cover the loss as would be the case

with the outside insurance company. Hence, there is

also to be considered the matter of insurance funds to

supi)ort the insurance reserves and to provide neces-

saiy liquid capital to cover losses in ease they occur.

This would contemplate paying out of the working

capital the insurance premiums that would be paid to

an outside company, and setting these premiums aside

in a fund and investing them in readily realizable se-

curities, so that in case of a loss the concern is pro-

tected, not only as to Surplus account, but as to its

working capital as well.

A method by which this may be accomi>lishe(l is to

create an investment fund and .set up an Insurance

Reserve account. The amount of regular insurance

premiums would then be set aside in the fund each

jieriod and a like amoiint set u]i in the reserves by
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fharfrinpr expenses. iSuch a fund rind Reserve aeeDiint

wfiulil operate alon^' lines similar to the bond sinking

fund and 15onil Sinkiiif,' Fund Reserve account.

Earnings on the insurance fund investments might

also be considered as accretions to the fund and ci'cdited

to the Reserve account. In this manner the cost of

operations of the company would include insurance

charges on the same basis as if insurance were carried

in outside companies, and the organization woidd be

l)uilding up a fund to protect its working capital and
a reserve to ])rotect its surplus against possible loss.

After such a reserve fund lias been in operation

for a period of years, if losses have been few, the fund
and reserve will build up to a point sufficient to cover

liossible lo.sses. and there will be an element of ]irofit.

The amounts which should be carried from time to time

will depend upon local conditions but should not be

reduced below the amount of reserve which an insur-

ance company would be required to carry under similar

circumstances.

Insurance reserves are a part of the net worth of

the business for they would accrue to the benefit of

the stockholdei-s in ca.se of liquidation. There is no
obligation to provide out of profits for contingencies

that may occur in the future. Such reserves are vol-

untary and an eviilence of conservatism, and repre-

sent a part of the net worth of the business.

Reserves Against Decline in Inventory Prices

Reserves against decline in inventory prices are con-

tingent reserves in the sense that there may be no obli-

gation to provide against losses which may possibly be

incurred in the future. If the price declines have
already occurred, obviou.sly they should be recognized

on the basis used in stating the inventory. These re-

serves should cover only possible future lo.sses due to

declines in prices. The wisdom of providing reserves

for such losses is now painfully aiijiarent. We can

all look back over the past few years and readily realize

that the profits of war years were in a substantial

measure the result of inflation. We know now that

these profits should not have lieen considered as finally

realized ]>rofits. The losses sustained as jirices fell

were simjily the relinijiiishment of some of the ]>rofits

that were recorded during the periods of inflation, and
in this sen.se may be considered as an offset against

these profits.

Reserves against decline in inventory jirices should

generally be created out of surjdiis for the reason that

the profits which they are intended to offset were
realized in previous years, and were pa.s.sed into the

Surplus account. These reserves should not be con-

sidered as a deduction from the inventory values in the

current a.s.sets section of the balance sheet, as it is pre-

sumed that inventories have been valued on a conserva-

tive basis, cost or market, whichever is lower. They
therefore represent a part of the pnsi iif net worth of

the organization.

The advisability of providing for such contingencies

is emphasized by the fact that so-called inventory

losses are working capital los.ses. They come directly

out of the working eajiital of the business. Ample pro-

visions shoultl be made against sui'li possiide l(»Nes in

order that the working cajiital of the companj- may not

be imjiaired as it woultl if such losses were incurred

and no reservation of surplus had been made.

Reserves for Contingencies

Any other reserves for contingencies which arc jiro-

vided lor voluntarily to protect the company against

possible losses occurring in the future, represent a

part of the present net worth or general surplus of

the company.
While there may be no obligation to jirovide out of

present profits for future contingencies, the advisa-

bility of a conservative policy in this connection should
not be questioned. It is especially desirable when we
consider such reserves for contingencies as a part of

the general sur]>lus of the liiisiness, merely setting it

aside to protect the company against expenditures out
of surplus earnings which might result in an impaired
working capital position if these contingencies are

realized.

Contingency reserves as here mentioned are not

intended to cover nece.s.sary reserves—such as for de-

lireciation, depletion, bad debts, the reduction of in-

ventory values to market, losses and expenses incurred
but not accurately determinal)le in money value. Nor,
on the other hand, should they be taken to cover vol-

untary reserves set up—such as insurance reserves,

earnings invested in fixed properties, earnings other-

wise permanently invested, bond sinking fund reserves.

For it must be borne in mind that if any of these

reserves are neees.sary to protect the working caiiital

position of the company against further withdrawals
through Surplus account, then these reserves cannot be

considered available to meet other contingencies, for

this might mean a double withdrawal.

Open Undervaluation of Assets

To overvalue, knowingly, the ju-ofits, or overstate the

financial ])osition of a business, is a practice which
cannot be too severely condemned. This proposition

is universally recognized among business men and
accountants.

The oiiposite jiroposiiion. undervaluation of profits

or understatement of the financial ])osition of a busi-

ness, occurs occasionally. Such undei-statement of

financial position of a business may be aeeomplished
in a manner apparent on the face of the balance sheet

or by methods not diselosed on the face of the finan-

cial statement, which would not, in this latter ca.sc.

indicate the understatement of financial position.

An ojien undei-statement of the financial jiosition

of a company is usually found in an undervaluation
of known a.s.set.s. such as the carrying of irood-will,

jiatents, franchises, etc.. at no value or at a nominal
value, or carrying furniture and fixtures and other

tanjrible assets at '^l or other nominal value. Also, an
overstatement of reserves mi;:ht be a)>parent on the

balance sheet. Carrying investments at value which
are untler market, and indicating market values on
the face of the balance sheet, etc., also indicates an
understatement, but one of a very open nature.

While it niav be said in a general wav that the
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balance sheet should reflect a full and true valuation

of the assets and liabilities and net worth of a con-

cern, such open understatements cannot be condemned,

as they usually represent prudent foresight and con-

.servative policies, the benefits of which are to the cor-

poration and its stockholders beyond question.

Concealed Undervaluation of Assets

On the other hand, a concealed understatement of

financial condition should be given careful considera-

tion. These understatements are generally termed

secret reserves and may take several forms, such as

writing down of valuable assets to a small figure, pro-

viding excessive depreciation, depletion, bad debt or

contingency reserves, valuing of inventories at much

less than cost or market, or including special or ex-

cessive reserves for contingencies among liabilities. As

many industrial organizations do not publish income

statements showing their gross earnings, such reserves

may readily be made in such form as not to be apparent

in any way in the published accounts, and therefore

would be known only to the officers and directors

familiar with the details of the business.

While in a general way the creation of secret reserves

may be condemned, each case must be judged on its own

merits, and such judgment will oftentimes depend upon

the motives underlying the creation of such reserves.

Arthur Lowes Dickinson writes in "Accounting

Practice and Procedure":

Wlieip the directors or managers have exercised wise dis-

cretion in providing in advance for contingent losses inci-

dent to the nature of the business, which cannot from a

reasonable iioint of view be considered in excess of the

amonnt wliich a wise foresight would provide, it would seem

that no exceiition should be taken to the undisclosed pro-

vision thereof. This would apply particularly to cases in

which the business conducted was of a fluctuating or specu-

lative character, or in which its success was largely dependent

on the maintenance of very high credit, such as a bank.

... In all such eases the sudden disclosures of heavy

deficits or losses, which are clearly iufident to the nature of

the business but only occur at irreirular intervals, may easily

he disastrous to the interests of the stockholders by unduly

depressing the market price of the capital stock, and it would

seem to be not only the right but the duty of dii-eetors to

protect them against such contingencies by making ample

secret reserves when profits permit. Where, however, re-

serves are made largely in excess of any possible contin-

gencies, the amounts provided should be disclosed in the

Profit and Loss account and probably also in the balance

sheet so that all those interested may be in a i)osition to

form a reasotuibly correct o]>iiiion as to the financial position.

This was written before l!»l 1. In tiu' light of hap-

penings of the last six or eight years, the reasonable-

ness aiul sound business policy of this rpuilalion cannot

be fjuestioned. It is true that the creation of secret

reserves through improper motives, such as the desire

to freeze out minority stockholders, mu.st be condemned.

Further, the creation of excessive secret reserves cannot

be considered other than improjicr. but beyond this it

is a responsibility of the directors and executives of an

organization to protect the interests of the stock-

holders of their organization. If thoy. who are in a

position to know the most about the affairs of a busi-

ness, realize the uncertainty of the future, and in good

faith provide against possible contingencies which

would affect the interest of their stockholders unfavor-

ably, it seems they would have only done their duty.

The best interest of a stockholder is found in a stable

investment unaffected by unwarranted speculation or

extraordinary losses.

]\Iany industries are subject to periods of unfavor-

able business and practically every business in the last

few years has been affected to a greater or less degree

by war-time and reconstruction conditions. A policy,

the purpose of which is to protect the best interest of

the stockholders, assuring the stability of their invest-

ment, and the continuance of the business in good finan-

cial condition, should be commended. This, however.

is not to be taken as an excuse for secret reserves M'here

these are made for fraudulent purposes.

Borrowing Funds to Pay Dividends

Prom the legal point of view there can be no objec-

tions to borrowing funds for the purpose of paying

dividends if the dividend is a legal one. It often

hajipens that the concern has made ample profits, but

at the time a dividend payment is to be made does not

have the liquid funds to spare.

The question is often one of the determination of

free surplus. If earnings of a company have been

tied up in permanent investments, as plant and equip-

ment and other fixed investments, while there may be

ample surplus for the payment of dividends, such a

disbursement might mean a double withdrawal out

of the working cajiital funds of the business.

pjorrowing on short tei'ms to pay such dividends

docs not improve the conditions, for had the working

capital in the business been properly protected through

financing to cover permanent investments in plant and

other fixed assets, or surplus earnings appropriated to

cover these investments, there woxild have been on hand

ample working capital to meet the dividend requii-e-

ments.

Nor is the payment of these dividends in scrip, as is

sometimes done, always satisfactory. Usiuilly such

i.ssuance is due to the fact that the company has tied

up its earnings in permanent investments, or in the

retirement of long-term liabilities, or perhaps it may
be due to exi)ausiou with the result that the funds have

been iised or are needed in the business.

The scrip then ordinarily takes the form of a .short-

term promise to pay and in sucli case is only the sub-

stitution of scrip liability for a divideiul liability—

a

clKiugc in foi-m but not in effect. The ex|)edieiicy of

such a suljstitutiou must, of course, be judged in the

light of the conditions. Unless .some new financing

is coutemiilated. or funds will be released in some

\vay. to provide I'ny \\\r scrij) redemption, its i.ssuance

W(ndd seem of (li)nhtl'nl Avisil(uu.

It must be realized that earnings cainK)t be used to

construct buildings and still be available for use in

distribution of cash dividends. Current borrowing to

pay dividends, except such borrowings as are neces-

sai-y because of purely tcm])orary conditions, are not

a solution of the difficulty.



The Mechanics of Profit-Making
By PARK MATIIKWSON

J'icc-Presidcnt, Bankers Development Corporation

THE I'unetion of the oflieial in charge of a com-
pany's finances—who is usually its controller

(ir occupying a similar position—is to guide its

fiiiant-ial ))olicies along lines which will return the

greatest profits to the business. This is, of course,

tiie final objective of every department head, but the

finance manager's particular aim is to obtain a broad
view of the whole situation and so to co-ordinate the

various methods and policies of the different depart-

ments as to produce the desired results. That is, the

manager of finance is a stabilizer and eo-ordinator.

He cannot be a dictator of policies—that function can

only be exercised by the president or chairman of the

board—but he must see that the official who does exer-

cise this function understands the full consequences

of every important step which bears upon the future

progress of the company.

Confemplafed Change in
retailprice, or In rebates or
concessions fo dealers.

Confemplahd Chanqe
in qualify of
product

Percentage! ct
change inhales

(units soldi

Change In Production
Costperunitaffectedby

Q>Changelnquantlty,and

(DChange In guallly

Percentage oramount
change In file

Net Profitper Unit

Fig. 1 The PriceQu.u.ity Proble.m

.\rrows iiiilicnte the course of the aiirilvsis \T)iich shouUl be
followed ill Jeciiliiig upon ch:iiigcs iu price or quality.

For exaniide. often during prosperous periods,

policies arc mainly influenced 'oy the sales department,
and selling enthusiasm is apt to outrun sound busi-

ness judgment. In times of depre.s.sion, on the other

hand, drastic cuts in overhead and severe contractions

of programs frequently "cramii the style" of the sales

de]iartmeut and completely thwart previous creative

efforts.

Before any definite ciianges or new policies are

decided upon, the results should be considered from
every point of view. It is usually found that no im-

portant shifting of plans in one department can be

made without affecting other departments and other

phases of operation, for all are interrelated. It, there-

fore, becomes vital to study the logical sequence and
outcome of any such pro]ioseil changes.

A graphic plan of analyzing the effect of proposed
changes is outlined in the foHowing text and its ac-

companying chart-s. This plan may be adapted to any
busines.s. Its purpose is to show and emphasize the

logical relations between Index Number

departments and the 658.14 Financial control

various factors that

must be taken into ac-

count in estimating future operations and profits.

The "mechanics of profit-making'' resolves itself into

three phases: 1. Sales. 2. Production. 3. Adminis-
tration, finance, and growth.

The sales jiroblem (which comes before production
in planning budgetarj- control), has two subdivisions,

(a) the price-quality problem; and (b;. the sales-

effort problem.

The "production problem" means, jirimarily. the

analysis of operating efficiency and cost of produc-
tion or purchasing.

The problem of administration, finance, and growth
has two aspects, first as related to internal factors and
second with regard to external conditions. Internal

factors include .sales efficiency, production efficiency,

and administrative (including finance management)
efficiency. Vital external factors are the shortage or

surplus of labor, capital, materials, and transporta-

tion, as well as the bu.ying power of the public and the

effects of competition. The external factors are largely

affected by economic cycles, and their changes tend to

complicate the normal problems attending the natural
growth of a business enterprise.

The figures listed below picture these problems in

their relation to the mechanics of profit-making.

Fig. 1. The Price-Quality Problem.

Fig. 2. Tiie Sales-Effort Problem.
Fig. :i The Cost-Production Problem.
Fig. 4. Finance Management ' and

Growth.
Fig. jj. Finance JIanagenient and the

Cycle.

Business

Economic

The Price-Quality Problem

Fig. 1 analyzes the effects which should be ex-

pected to follow any contemplated reduction or in-

crease in the price of a product or "line". Of course
when a considerable variety of products is made and
distributed, and price changes are made in one produet
and not in others, production costs for each article

are figtircd separately. The chart is based on the as-

sumption that a comprehensive change in price
schedule, which wotild have a considerable effect upon
the company's plans and operations, is to take place.

It is not always fully ainueciated that a change in

the quality of goods is jiractically equivalent to a change
in price. For example, in the sale of men's over-
coats and suits the omission of a fancy lining or of
special workmanship is equivalent to a rais<^ in jirice.

659
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This brings up a jiroblem in buying psychology.

^Yill tlie public fail to note the change in quality

and buy more largely than if price (rather than qual-

ity) had been changed? Or will they resent the

cheapening of the product and purchase elsewhere?

Will one factor offset the other, or what will be the

net result ? Xo attempt, of course, to answer this prob-

Change in

Sale! Orqanrzafion

or Methods
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rt'curring- ups and downs of business prosperity with

which all business men are familiar. On the one hand
tiie state of jirescnt or future depression or i)ros-

]ierity affeets the company's supply of capital, labor,

raw materials, and transportation facilities. In de-

pression all of these necessities of production may be

freely available, but as the country einerfres from de-

])ressi()n and enters a period of ])rosperity one after tlie

otlicr of tliese four factors will become scarcer and
scarcer. Eventtially the supply of one or more may
be almost completely exhausted and the problem of

acquiring.' additional sujjplies will perhaps form the

chief tem])orary problem of the executive. This scar-

city will be what economists call the "limiting fac-

tor" in production, or in more ordinary lan^uajre

the "neck of the bottle" in the company's schedule.

On the otlier hand, the economic cycle affects the

I>ublic buying power through the medium of de-

creased or increased wages, the general psyehologj' of

spending, etc. Competition will also be directly af-

fected. During depression competition will be keener,

and price-cutting and concessions are likely to be
practiced. This chart analysis should help the finance

manager to recommend appropriate policies to meet
the problems brought up l)y each emergency.

Finance Management and the Economic Cycle

Fig. 5 undertakes to analyze in greater detail the

general effect of the economic cycle. In this chart the

various phases and policies of a business enterprise

during depression and jirosiierity are analyzed. The
alternative policies are designated in each ease as (1)

conservative or moderate. (2) normal or average, and
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Eight-Wheel Motor Truck Develops from Eight-Wheel Bus

WHAT is claimed to be the first eight-wheel auto-

mobile in the world is shown in the accompany-
ing photographs. It steers on all four front wheels, and
drives on all four rear wheels.

i



ThePowerSupplyofSoutliern Industry
The Piedmont Seetk n of tlie Carolinas— II

'

By RALPH G. MA( V
Consulting Mechanical and Eltclrical Enginerr

0\E of the main factors that is responsible for

the rapid industrial growth of the Piedmont
section is the opportunity afforded the textile

mills, furniture and tobacco factories, and the mis-

cellaneous plants to secure cheap power. As this power
could be purchased by the individual iilants chea|)er

than it could be generated, the capital required for

power generating equipment was made available for

plant expansion. The location of the mills and fac-

tories and the main sujiply lines of the power companies
are shown in Fig. 5.

Industrial Progress

Textile manufacturing, the largest individual indus-

try, consumes over 75 per cent of the entire power
output of "this section. Some idea of the amount re-

quired by this industry can be obtained by a consiiiera-

tion of the demand of the mills on a spindle basis. The
average requirement for a cotton weaving mill working
on 20 to 40 yams is approximately 1 kw. for 32 spindles.

In this territory there are some 8.400.000 spindles

which, if all were operating, would require a generating
capacity of over 325.000 kva.

There is also the demand of the furniture, tobacco,

and miscellaneous manufacturing plants, which is some
15 per cent of the power demand of this section. The
furniture factories do not require a large amoiuit of

power and in the tobacco plants the demand for steam
makes it possible for the plant to generate power eco-

nomically. As there are no cities in this section with
a population in excess of 65.000 there is no large con-

centrated demand by municipalities. In fact, the power
consumption by the public utilities is roughly 10 per

cent of the total power demand of this territory.

Demand for Power

The large demands for power within the IMeilmont

section due to the concentration of its industrial activ-

ities are being met economically and efficiently by the

develoj)ment of the water-power resources of North and
South Carolina. A brief review of the water-power sit-

uation in these states shows clearly the opportunity
afforded by the territorj- in and ad.jacent to the Pied-

mont section for the construction of the hydroelectric

plants that have made this ehoai) power possible.

In North and South Carolina in 1022 tiiere was sen-
erated 813.332,429 and 832.327.000 kw. hr. respectively.

In North Carolina 88.fi per cent of this amount was

Index Numberdeveloped by water-

power, and in South 621.311 Electric power supply

Carolina 92.1 per cent 33(75) industries in the South
aiul all but a small part

of this current was generated by hydroelectric j)lanis

constructed on the Catawba and Broad Rivers, which
flow in a general southerly direction through the cen-

tral portion of the Piedmont section.

North Carolina, where two-thii'ds of the Piedmont
.section is located, has developed, by water-power, some
450.000 hp. This state is said to contain 2.07 per cent

of the total potential waterpower of the United States.

It contains 8.9 per cent of the potential water-power of

the 2(3 states east of the ilississijjpi River—being ex-

ceeded by only one state, New York.

T.^BLE 7. SHOWS THE RELATION'S IN W.\TER-POWER RESOURCES
OF NORTH .\ND SOUTH C.\ROI.IN'.\ TO THE OTHER STATES
WHICH ARE SUPPLIED BY POWER SYSTEMS.

CouPANr
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Power Company, the Southern Public Utilities Com-
pany, the South Carolina Ga.s and Electric Compan\'.

and the Blue Kidge Power Company. The installed

generating capacity of these four companies can be

seen from an inspection of Table s. In this territory

there is also located the enormous plant of the Alumi-

num Company of America. This plant has an installa-

tion of some 113,000 hp., the greater portion of which
is u.sed in the reduction of aluminum—the remainder
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Holly, where additional capacity is now being installed,

and at completion this plant will have a capacity of

45,500 kva., consisting of two 18,750 kva., and one

8,000 kva. turbine-driven units.

The transmission system, as can be seen from Fig. 5,

runs through all parts of the Piedmont section, and

contains some 1710 miles of 100,000 volt line, and 214

miles of 44,000 volt line on steel towers ; also 658 miles

of line operating at the 44,000 voltage on poles, and

906 miles of 13,000 volt lines on poles. The steel trans-

mission towers are constructed of angle iron and are

75 ft. high with a distance of 45 ft. from the lower

crossarm to the ground, the wire spacing being 10 ft.

6 in. Standard types of suspension insulators are used

and all these towers are grounded. They are com-

pletely galvanized and in some cases where they have

been standing 18 years, no rusting is apparent. The
spacing is apjiroximately 10 towers to the mile, this

varying with the topography of the country. When
there is taken into consideration the fact that some

31,000,000 lb. of steel were used in the construction of

these towers, and approximately 10,500,000 lb. of cop-

per wire and 500,000 insulators were required to con-

struct the lines, an idea of the size of this system can

be obtained. The general construction is shown in Fig.

8, which pictures a switching station and transmission

line. Contact is made by this s.ystem at four points,

with the larger group supplying the five states men-

tioned above—on the east at Durham, Baden, and Cam-
den with the North Carolina Power and Light Com-
pany through other companies which it controls, and
on the west at TuUulah Falls, with the stations of the

Georgia R. R. and Power Company.

Portable Sub-Stations

An interesting point in connection with the service

rendered by the Southern Power Company is its port-

able sub-stations. To meet an emergency condition

due to the disabling of a transformer, this company
has S portable sub-stations on flat cars with capacities

and primary and secondary voltages as in Table 9.

In case of trouble these flat cars can be dispatched

to a mill siding or municipality, and in a few hours

service can be restored and maintained until such time

as the necessary repairs can be made or new trans-

formers procured. When it is realized that in the case

TABLE 8. POTENTIAL WATER-POWER RESOURCES.

State

North Carolina
Alabama
Tennessee
South Carolina.

Georgia

Per Cent op
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Fig. 9 Map or Solthern' Super-Powze Tkassmission Ststem

the greater portion of its load is the textile mill whicli

contains a number of small motors, it would be ex-

tremely expensive for its consumers to correct their

power factor. The rates for primary power for textile

and grain mills using 100 kw. and over, and running

night or day, starts at $0,014 for the first 50,000 kw. hr.

and decreases as the consumption increases, the lowest

charge being $0.01 per kw. hr. The rate for miscel-

laneous primary power starts at 0.06 for the first 50 kw.

hr. and decreases as consumption increases, the lowest

charge being 0.012 per kw. hr. This covers also the

rates for industrial plants not mentioned in the various

schedules, and for the municipalities for the purpose

of lighting the streets and public places and buildings,

and for resale for lighting, heating, and power purposes.

In may ca.ses. manufacturers have found it exceed-

ingly advantageous to purchase secondary power. This

power is sold at a low rate, and. during the period that

it is available, it aflfords the industrial plants in this

section the opportunity of shutting down the more
expensive steam-driven equipment, thus cutting down
the power cost of their product.

The secondary power is sold under different rate

schedules, and is sui)plied for ;?0. 24, or IS months dur-

ing a period of three years. This allows the company
to dispose of its excess power at convenient periods, due.

in general, to a surplus of water-j)ower. which cannot

be foreseen with sufficient accuracy to allow for its

being contracted for as primary power. The rate for

this power on a schedule calling for power to be sup-

plied IS months during a three-year period is 0.008 for

tlie first 50.000 kw. hr., the rate decreasing with the

increase of the amount of current used, the lowest being

0.0078 per kw. hr. The amount of secondary power
sold is approximately 13 per cent of the primary power.

Some idea of the growth of this company and the

Piedmont section can be obtained when it is noted tliat

this company in 1913 sold a total of 319.079.942 kw.

hr., and in 1923 sold a total of 1.001,026,319 kw. hr.,

an increase of 213 per cent in 10 years.

The Southern Power Company is one of the largest

in the South and is one of the seven companies supply-

ing power to the five states of North Carolina. South
Carolina. Georgia, Tennessee, and .iVlabama. (Fig. 91.

Its relative output in comparison with four of the

largest companies that constitute this system can be

seen from Fig. 6. which al.so shows that in 1920 and
1921 the demand for power upon this company in-

crea.sed wliile the demand in other sections of the South
dccrea.sed.

These seven companies form a remarkable power
distribution system which is modernly equipped and
operated. This system starts at Goldsboro. North
Carolina, extends west to Muscle Shoals, Alabama, and
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Courtesy of Souihern Poirer Comptnuj

Fig 10 Lookout Shoals St.\tion of the Southerx Power Company.
Capacitt 22,800 KvA.

it is one of the largest transmission systems in the

United States. It is 550 miles long and its distance

from Nashville, Tennessee, its most northerly point, to

^Montgomery, Alabama, the southerly extremity, is some

2.50 miles, as can be seen from Fig. 9. It is composed

of seven individual power companies, which ojjerate 3(i

hydroelectric plants and 25 steam plants, the combinetl

iiistallctl generating equipment being some 1,300,000

kva., of which some 900,000 kva. or 70 per cent is

operated by water-power. These companies transmit

electrical energy at 110,000 and 100.000 volts on their

trunk lines and at lower voltages on the distribution

lines throughout the states of North

Carolina, and South C a r o 1 i n a.

Georgia, Tennessee, and Alabama.

The support that each of the indi-

vidual etmipanies of the system re-

ceives from the adjoining companies

insures a constant supplx' of power

that creates an extremely favorable

situation for the industries of this

section of the United States..

The interconnection of these imuti

panies increases the reliabilitx- of

power supply of the individual eom-

|iaiiii's and assists in raising the loail

factors, as the peak loads in a system

covering so large a territory with

diversified manufacturing demands
may come at ditferent hours, thus

allowing the transmission of electrical

energy from one comiiany to another to iiu'ct the i)eaks

of the various industrial systi'nis. The ability to inter-

ciiange power also makes for economy of operation,

anil therefore assists in maintaining the low rates that

exist in this territory. A ca.se in point is that which
liappi-ned in the fall of 1921 and 1922 when the severe

drought cut down the output from the plants of the

Carolina Power and Light Company, located at the

eastern extremity of the svstems, as mav be seen fi-niii

Fig. 9. The United States government

steam plant at Shettield. Alabama, was

leased to supply electrical energy in

Alabama, allowdng that which was

generated in this state to be trans-

mitted to the Georgia companies.

These companies transmitted the elec-

trical energy thus generated in that

\»icinity into the Southern Power
Company's lines, thus allowing them

to transmit the output of their gen-

erating equipment, as it was required,

to the Carolina Power and Light Com-
pany. This interchange of power took

]ilace over a distance of 900 miles.

The Southern Power Company has

had difficulty in supplying the rapidly

increasing power demand of this sec-

tion, and it now has under construc-

tion a hydroelectric plant at Rhodiss

with a capacity of 37.500 kva., and a

steam plant at Tiger, which will have

a capacity of 30,000 kva., making

a total generating capacity of 67,500

kva. The building program of this company—if carried

out—will place it in a position where it can easily

supply the power load of this territory.

There are two outstanding advantages in the power

situation throughout the Piedmont section. First,

abundant water power makes possible the eheaj) gen-

eration of electricity either by individual plants, or

by the public utilities companies. Second, the inter-

connection of transmission lines assures uninterrupted

service from steam plants, or from other hydroelectric

plants when drought or breakdowns cut oft" any of the

water power units. Chea)! an<l reliable jiower is of

Fui. M
;( t'niirr (uminiiti/

\T Falls Statio.v. Old and N'ew
Plant Construction

Type op II ydkoelectrk-

inestimable value in building up a manufacturing com-

munity and the growth of industry in this section is

to a large extent attributable to this advantage.

Acknowledgment is due Charles I. Burkhokler, Gen-

eral Manager of the Southern Power Company, and

E. C. Jlarshall. President of the Southern Pacific

Utilities Comjiany. and their organizations, for their

assistance in collecting the data for this article.

(To be conthnied in the July issue)



Organizing to Prevent Materials Waste
Prevention and Salvaire of Waste at WestinL^liouse Plant

By ( . B. ATEL
Manager, Employee's Service Department, Weatinghowse Electric an^i Hf<j. Cu.

MANUFACTURING concerns throughout the

country have, within the past few years, been

givinpr attention to the solution of the problem

of liie prevention and utilization of the material wa.stes

heretofore attendant in the manufacture of their ap-

paratus. They realize that, with increasing competition,

such accomplishment will add to their profits more
etTeetively. and be more practicable, than an increase

in sellinsr price.

Like many other problems, its full extent was not

originally understood, the result being that study was
first given to the possible utilization of these wastes,

and only comiiarativcly lately has it begun to be ap-

Orderliness ran be niaintained by using orderly methods.

preciated that many of the wa.stes. heretofore consid-

ered inevitable, can either be largely reduced, or

actually prevented.

In this connection, it is only fair to state, however,

that the prevention of wastes of all kinds is more

easily accom])lished with the standardization of prod-

uct. And, a-s many of our industries can still be .said

to be either in the development state, or else lacking

standardization, reasons are therefore to be found for

the seeming want of appreciation of the full extent of

the problem.

It may be said without fear of contradiction that

the present generation has actually been educated by

manufacturers, to a large extent through the adver-

tisement of their products, to believe that anything

special or having special features connected with it,

is to be desired over and above the common variety. On
the contrary, the very reverse of this is. in the main,

true, as will be evident u]ion a moment's thought; for.

the further a tiling depart.s from the common or well-

known and the more it incorp>irnt.'s tlie special m- lesser

Index Number

658.516 Standardization

known, the more liabil-

ity there is that it will

be either unable to ful-

fill specifications, or else

fail to function properly. It may be said further that

this great lack of standardization has undoubtedly more
to do wjth high cost of the finished product than any
other one item, even of labor. Until, therefore, this

tleep-.seated opinion on the part of the public can be

reversed—and to do so woultl first require the atti-

tude of the manufacturers of many of our commodities

to undergo a change—flie prevention and utilization

of wastes cannot of necessity make the headway other-

wise po.ssible.

In a discussion of this kind, confined though it is

to material wastes, the very number and diversitj- of

niajiufaeture render it quite impo.ssible to set down in

any detail methods for either waste prevention or

utilization which would be applicable to all industries,

or even to give an outline of certain principles to be

followed by all, so that the problem must still remain
unsolved for many of the industries.

In what follows, no reference is made to savings

which may be effected by simplification of product, due
to the use of preferred numbers or sizes and the con-

sequent elimination of others, as such lie outside the

range of the present article.

Standardization of Parts

When designing any commercial apparatus, consid-

eration should alwa}'s be given, among other things, to

the prevention of possible wastes in connection with its

building and subsequent operation.

This apparently fundamental statement has in mind
something quite different from the simple and obvious

one of hewing to the line, and making the various

parts, each with its requisite factor of safety, and
avoiding an unneees,sarj- surplus of material. It refers

more particularly to the use of the most apjiropriate

materials—not special, but rather commercial or manu-
facturers' standards wherever possible—and the s«^lec-

tion of these, as well, with proper reference to size,

bearing in mind the further application of every such
kind and size to other apparatus, either of the same
line or even of a difTerent line.

Consideration should be given, furthcrmoi-e. to the

possible use of pressed or sheet material in place of

ca.stings. especially where there Ls a cost of a long

haul to be taken into account, such as is involved in

(X'can or trans-continental shipments, and where the

ditference in weight would be of some import.ince.

The itoni of nniformitx in ipi.-ility of output from the

till'.)
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use of such material, with consequent

decrease in rejections owing to de-

fective material, should likewise be

given due weight. This last advan-

tage plus the ability so to mold to

finished size as to eliminate many
labor operations will undoubtedly also

lead to a gradually increasing use of

molded materials and die castings in

smaller items, as time goes on.

It is further good policy, where

there are more or less pronounced

fluctuations in the market prices of

certain raw materials and when in the

design of apparatus a choice may be

sometimes made, to keep the engineer-

ing department advised of compara-

tive prices, so that such choice may be

made and corresponding savings

effected.

Somewhat similar consideration as

outlined for productive materials

should also be given to the so-called

expense materials which are used in

every factory, frequently in appre-

ciable quantities, yet which do not

enter into the construction of the ap-

paratus itself; as for example, shaft-

ing, pipe fittings, lumber, nails, screws,

leather, small tools, waste, etc.

FLAT HEAD MACHINE SCREWS
(National Form ofThreods)

Sizes marked thus Q ara standard sfock sizes
Blank sizes belween heavy Imas are nof carried but may be ordered tvhen necessary nifhouf approval
Any sizes not definitely listed between heavy lines cannot be ordered without obtaining appro va/

Thread Lengths

8?'S

5crewLength
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cision to make no changes retroactive but to apply them
on new apparatus only, and this decision with very few
exceptions has since been followed. With these

stumbling blocks removed, it was only necessary to

devise some system which miirht be followed by all

departments on new work and which would direct their

choice along certain previously determined and logical

lines. In the more simple items the standards division

could, from its own knowledge of conditions, usually de-

velop suitable sequences of kinds and sizes; but these

first required general approval by all of the depart-
ments which would be likely to use them before they
could actually be put into eflFect.

Standards Book

Upon this approval being secured, the standardized
data was then set dovm on a standard sheet, as .shown

in Fig. 2. and copies were distributed to the various

departments and individuals interested. At a later

period, these sheets were incorporated into a St<indards

Book for preservation and ready reference. It is almost
unnecessary to state that changes have been found to

be necessary from time to time in these provisional

standards, as they may be called ; but these have grad-
uallj' become fewer and fewer from year to year, until

the work of the standards division is now more nearly
what its name implies.

By making all requisitions for materials needed from
outside sources pass through the standards division

enroute to the purchasing department, opportunities

are afforded to cheek adherence to these lists of mate-
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seem at all possible by a cursory examination. It has

embraced not alone productive and expense materials,

but even shop and office equipment and tools as well.

In fact, some of the subjects thus handled could hardly

appear to have been so satisfactorily settled in any

other manner as will be appreciated from the really

extensive range given in Fig. 3, which shows but a

part of the ground covered. It should further bp said

that occasionally these sub-committees have, from the

very nature of the work assigned to them, not been

able to turn in their findings until after the lapse of

one or more years, and occasionally their reports rec-

ommend a resurvey of the situation at a later period,

when additional steps in simplification may then be

considered.

From the preceding, it will be seen how a procedure

such as described, works toward the prevention of

wastes of one kind and another, by reducing the va-

rieties and quantities of items otherwise thought neces-

sary to be carried in stock, some of which may never

be used, due to changes in design or to other condi-

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY
(including Branch Works and Subsidiary Companies)

Purchasing Department Specification No. 3526

Annealed Spring Steel Wire

1

.

This specification covers bright annealed steel wire to be used for spri ngs

.

I—M.^NUFACTCRE

2. Prnrettit: The steel may be made by the crucible, electric furnace, or

open hearth process.

II CHEMICAL PROPERTIES AND TESTS

3. Chemical Composition: The steel shall conform to the following require-

ments as to chemical composition:

Carbon 0.00 to 1.10 per cent

ManEanese 0,2.5 to 0..50

Phosphorus, max O.O.'i

Sulphur, " O.O.".

Silicon, 0.2.i

Copper, " 0.05

III—PHYSICAL PROPERTIES AND TPSTS

4. Phinmal Properties: Tne wire shall be of such toughness that it will

bend 180° flat upon itself without cracking or splitting.

IV—DI-MENSION.S

5. Permissible Variations: Tiie wire shall not vary from the specified

diameter more than the following amounts:

Diameter of Wire Permissible Variations
Inches Plus or minus—Inches

0.035 to 0.049 incl. 0.001

Over 0.049 to 0.090 " 0.0015
• 0.090 0.002

V FINISH

6. Finish: The wire shall be free from injurious defects and shall have a

workmanlike finish.

VI—PACKING AND MARKING

7. Packing: The wire shall be shipped in coils, not over 2 feet inside diameter,
properly protected against injury.

S. Marking: Each coil shall be plainly marked as follows:

Rcfpiisition number.
P. D. Spec. 3520.
Brii;ht annealed spring wire.
Diameter of wire.

Name of manufacturer.

For example: Req. C-«100: P. D. Spec. 3526: Bright Annealed Spring
Wire .O.SOS inch; Blank Mfg. Co.

VTI—REJECTION

9. Rejection: The purchaser reserves the right to reject any portion or

all of the material which does not conform to the above specification' in

every particular and to return the rejected material to the manufacturer
or seller for full credit at price charged f. o. b. point of delivery specified

by tne purchaser. If the material is to be replaced, a new order will be
entered at prices, terms and conditions acceptable t'^ the purchaser.

Approved: February 21, 1924.

.\nnealcd Spring Steel Wire.

MATERI.iL No. 1696

ACID, SULPHURIC, CHEMICALLY PURE.

Used by—E. Pgh.

Furnished by—Open Market.

PuRCH. Dept. Order as—C. P. Sulphuric .\cid.

Characteristics—Is a chemically pure sulphuric acid. Specific graWty
must not be less than 1.84, absolute at 15.5° C. (60° F.). Weight per cubic

inch .0661 lb.

-Application—For use only in laboratory.

Specify as—C. P. Sulphuric Acid No. 1696.

Reference: Materials Sect. M & P Eng. Dept. E. Pgh. Tel. 390.

Fig. 4 Purchasing SPEOinCATioN Sheet

Where practicable, such sheets are compiled for all materials

which are purchased from outsidf inncprns

Fig. -5 Approved M.\terial Card

Serves same purpose as Fig. 4, and is used for ordering mate-

rials wliieh do not recjuire detail specifications.

tions. Physical space is also saved in the storerooms,

as is the clerical labor entailed in keeping records. Ad-

ditional to all of these savings, there may be on occa-

sion still another kind of saving, not to be mentioned

in money values, but a worth-while saving nevertheless,

as when a sub-committee is appointed to standardize

on a subject like "A practical method of storing wear-

ing apparel for employees during working hours".

Purchasing Specifications

Controversy has existed the country over as to

whether or not there should be purchasing specifica-

tions covering such raw materials as a manufacturing

concern requires. The mere existence, however, of such

an organization as the American Society for Testing

Materials would seem to be the best answer that can

be made to any argument against the development and

use of purchasing sjiecifications. It is claimed that pur-

chasers should have sufficient confidence in the sup-

pliers to make specifications of this kind unnecessary.

The reason is specious but not sound as materials

having the same general trade names may difi'er widely

both in their physical characteristics and in their chem-

ical components, and certainly s])ecifieations will avoid

misunderstandings, if nothing else, as to what is re-

quired. While upholding the statement previously

made that commercial or manufacturers' standards

should be adhered to and used whenever po.ssible, and

therefore no specifications usually being necessary for

them, there is. nevertheless, still need for covering some

of this class, as well as other materials, by purchasing

specifications; and, of course, tliese sjiecifications are

invariably indicated when made-to-order materials are

jnircha.sed. '

In developing a purchasing specification, it is ad-

visable to secure, if possible, specifications already in

use by other consumers of similar material, who upon

request will almost invariably give the benefit of their

advice and experience on any particular material, the

more so if it is a matter of reciprocity. Having pre-

pared a tentative sjiecification, based both upon what

is d>sired and ui)oii actual exjierience, it is further

advisable to submit it to several manufacturers of the

class of material involved and obtain their comments.

By following this plan, a really ju-actical set of pur-

chasing specifications can be built up.

Westinghouse makes it a practice in d.'veloiiiug pur-
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WESTINGIIOUSE EI.ECTH1C & MANUFACTURING CO.
East PiTTSBimoH, Pa.

I'roccM SpccificBtion No. 11 J38S-B Jan. 31. 1922.
Changed Doc. 21,1U23.

PliESKKVATIVE TrKATMK.NT OF WoOD AND FeLT.
(Je.neral:

This specification covers the process to oe loUowcd in treating woofl. felt.

Mild other similar material, in order to preserve it. This treatment is alstj

ffTcctive ORftinst the attacks of insects.

PitocEss;
0;«Ta/i<>n«;

Treating
Drjing

Treating— Pa';li the material to be treated in basketfl, or other suitable
containers, and immerse at room temperature in a tanlt filled with nreserv-
ing compound, .\llow to soak in this solution for from six to InurU'cn
hours, depending upon the size of the material. The preserving compound
should be used aa received, but if it should become too heavy it should
be thinned to the correct densit.v by the use of heavy naphtha.
Druino—Kcmovc the nmtorial "from the tank and allow to drain. Then
place the material on a dryinu rack, separating it so that air will circulate
through it, and allow to remain until dry.

.\lATEniAi. Material No.
I*rcserving Compound 2980
Heavy Naphtha 2024

approved: T. D. Ljmch accepted: R. L. Wilson
Engineer Works Manager

.Ian. 12, 1921 Jan. II, 1'124

Fu;. li .M.\xi>\\cTiRiXG SpEcirKATioN' Shket

1)(vi>Iii|i(m1 fcir ]ir(Hliiitive operations to show approved nu'tlioils.

clia.siiifr .spcfitit'atiims to follow the arraiifXcnHMit

a(loi)totl by tlu' Anu'riean Society of Testintr ^laterials,

Fit;. 4; or where spet- ifieations tlo not seem to he ])rae-

tieable or requireil, to have approved material eai'cls,

Fig. 5, on which are listed the names of .suppliers whose

grood.s have l)(>cii tested and found to be .satisfactory.

Endeavor is alway:j made to have several suppliers for

eacli material from among whom to choose, on the prin-

ciple that it is not wise to put all of one's eggs in one

l)asket. A further precaution is also taken to see that

any supplier's gootls. which have not been tried out or

used witliin a i)eriod of 18 months, are treated as

thougii offered by a new supplier anil testetl again before

orders are placed with liim. This procedure has been

deemed necessary to guard against any lowering in tlie

i|iiality due to competition or for any otlier reason.

If purcliasing specifications or standards are consid-

ered necessary for materials or apparatus coming into

a factory, it would appear to be only logical that an

equivalent check sliouitl be equally n(>cessary on mate-

rials or apparatus going out of a factory. This state-

Fid. 7 CiKNKR.M, View of F.mtoky Floor Showixo

Ordehlv Arr.\x<)emext Th.\t May Be Maixtained

BY Proper Oroanizatiox

ment, like an earlier one, means something more than

the obvious one of an inspection department. It means,

in fact, the establishment of an aid to, or the au.xiliary

of, an inspection department in the way of manufac-
turing or process specifications and such specifications

may take a variety of forms.

Manufacturing Allowances

ll is rather surprising to find concerns still adhering

to the out-of-date practice of placing on drawings only

the nominal or exact tlimensions, without at the same

time setting down the absolutely necessary permissible

variations either way from them. This lack of informa-

tion has several very decided disadvantages. It pre-

vents the operation itself from being done in minimum
time, because the workman will almo.st invarialdy slow

down in an endeavor to arrive at the exact dimensions

specified, yet keeping, as a precautionary mea.sure, on

the safe side of such dimensions, provided he knows
which is the safe side. It also entails unnecessary

delay on the part of the inspection department in tle-

tcrmining whether or not the piece when finished ac-

tually comes within sufficiently close limits to permit the

work to be passed. This time-consuming determina-

tion must be gone through jiractieally every time such

work is done. Spoiled work also results in addition to

higher direct labor (operation) and indirect labor (in-

spection) costs.

"Wastes of this kind are largely prevented, liowever.

by the simi)lc expedient of placing tlie permi.ssible limits

on the drawings, or else by having limit sheets con-

taining the permissible variations for certain classes

or sizes of appai-atus. Such a sheet might be termed

a manufacturing or process specification in its simplest

foi-m. The same method may. however, be pursued to

advantage with even complicated proces,ses. Fig. 6, each

step being clearly set forth as to actual ingredients

to be used, amounts of each, times and sequence of

operations, finished sizes, shapes, etc.. so that there can

never be any question as to whether or not the work
is being done correctly, besides which greater uniform-

ity in product is obtained and maximum speed secured.

Results from Manufacturing Specifications

As improvements in manufacturing proces.ses are

made from time to time, these specifications may be

altered to correspond, and thus there is always a con-

tinuous record of all changes with no likelihood of any

repetitions of earlier errors which may have been iiuide.

something which cannot be avoided with any hit-antl-

tniss method of keejung records or of issuing instruc-

tions.

I'>ut iierliajis as great an argument as any in favor of

manufacturing siieeifications is that there is always

a standard way of doing a thing, regardless of changing

personnel, with its differing notions or views as to how
a thing should be done, for there is perhaps nothing

i|uite so demoralizing to the rank and file, a.side from

lack of discipline, as changing methods of work.

Manufacturing specifications cannot, of course, cover

all of the work tlone. nor all of the materials used in the

factorv of anv size, neither is it desirable that they
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.should do so, a.s such would result in carrying: an ex-

cellent scheme to a ridiculous extreme, and defeat, in

large measure, the very purpose for which it is intended.

A survey should be made, therefore, of a factory, from

time to time, with the idea of ascertaining whether or

not certain work (other than straight production

work), is being done uniformly in those departments

in which it may be common, or the same materials

used on the same classes of work.

The necessity for this may be readily seen by the

use of a lard oil or colored wa.ste in one department.

when cheaper cutting oil or wiping rags are used in

another department ; or blue-prints may be collected

everj' week-end and returned to stores in one depart-

ment, while in another they may not be returned until

the job is completed, or even later, thus requiring sev-

eral of the same blue-prints to be furnished; or mate-

rial may not be unloaded promptly when received, tying

up trucks too long and thus causing delays in other

departments, or an increase in trucking equipment

and so on.

(To be continued in ihi Jnhj issue.)

Building a Successful Sales Manual
By F. JURASCHEK

THE problem of writing a sales manual that is

exactly fitted to the needs of his own business is

causing many a sales manager much concern these

days. The need for such a manual is acknowledged

almost universally, and some extraordinarily fine

examples have been produced recently by men of

talent and vision. One of these in particular is worthy

of comment, as it embodies the experience of many
years of planning, and the critical comments of many
sales managers and salesmen. As a consequence it

has been successful in its purpo.se and application from

the first minute of its issuance to the salesmen in the

field, and has been used by them constantly in their

every-day work.

The company manufactures builders' hardware and

maintains a selling force of about 35 men in this coun-

try. A decade ago it issued to its salesmen a book of

instructions covering in detail the duties and respon-

sibilities of these men in calling on several classifications

of the trade, and laying down definite rules for the use

of order and report forms, expense accounts, etc. This

was far from being a sales manual, however, since in

tone it was peremptory and consisted almost entirely of

"Thou Shalt Not" and "Thou Shalt".

Now that is decidedly not what a sales manual shouhl

be. Yet, since even today many sales managers lean

toward that mid-Victorian ideal, it may be worth while

here to define in detail what it should be, according

to the latest thought. A sales manual is an authorita-

tive handbook, for the salesman's personal use, that

will provide at a moment's notice an answer to every

question that is likely to arise in the course of a sales

argument. It is a textbook that covers in detail every

point that has been brought out in the combined sales

experience of all the salesmen and sales managers in

the past, and puts that valuable information at the

command of each of the present salesmen.

Description of Manual

Such a manual describes the history and organiza-

tion of the company in brief, outlines the sales and
manufacturing policies, explains the functions and co-

relation of each department of tlie business, gives the

details of the design and manufacture of the products,

expounds the selling points of those products, compares
them with competing products, and pictures graph-

Index Number
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ically the salient sta-

tistics of the business.

In other words, it pro-

vides every day in the

year, the elements of an Annual Sales Convention.

This successful Hardware Sales Manual was built

strictly in accordance with the above definition. An
editor was appointed to plan the outline, to edit the

contributions, and to complete the book as a definite,

coherent whole. Since it is more than possible that

many of the ideas elaborated in this manual can be

adapted with slight modifications to many other lines

of business in which the distribution is from manu-
facturer to retailer to consumer, a resume of the mate-

rial composing each chapter is here given.

The entire book is composed of 225 loose-leaf pages,

of letter-head size, bound in a leather ring binder with

stamped cover. The fly leaf contains the serial number
of each particular copy and a word of caution to the

salesmen that the infoi-mation in the book is strictly

confidential, and that the entire manual is the property

of the company, loaned to the salesman only during the

period of his active association with the company.

Contents of Manual

The Foreword explains briefly that the manual is

designed to help each salesman to better his eff'orts,

broaden his viewpoint, add to his Imowledge of the

line, and give him a clearer conception of the aims

and purposes of the compan.y. It further points out

the fact that it offers each salesman specific data tipon

which he can build a scientific plan of salesmanship,

and also shows him how every department of the com-

pany is co-related in the scheme of manufacturing-

merchandising.

This is followed by views of the plant and various

manufacturing operations, by pictures of the executives

of the company, and personal, signed messages from

the president, the vice-presidents in charge of manu-
facturing and sales, the general sales manager, and

the sales managers of the hardware sales departments.

This completes the introductory matter.

Chapter I—History and Orcjanization of the Com-
pany. Every salesman should have, as a background

for his sales effort, a thorough knowledge of the history

and organization of his company. The history may best

I
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be given briefly, but stress is laid here on the story of

the growth of the line, with illustrations of original

product, ratlicr than on the changes in corporate per-

sonnel. Where prdducts formerly made have \wi'u

dropped from the line, illustrations are given and the

reasons for their discontinuance. The present organi-

zation is described and charted, to show the ways in

which departmental effort is co-related, and where the

line of authority lies.

Chapter 11—Policies of the Compant). (By the Presi-

dent.) In this chapter the president of the companj-

writes briefly on the following topics : The policy of

organizations: reasons for the present form of organiza-

tion of the company. The policy of management; the

necessity of earning dividends for stockholders, and

its influence on the management. The policy of manu-

facturing: how and why the high standards of manu-

facturing of the company are adhered to. The policy

of distribution; the place of the jobber and the retailer

in the merchandising scheme, the principles of classi-

fication of the trade, and how salesmen's territories are

allocated. The policy of selling: the fundamental bases

upon which the company's products are merchandised.

The policy toward competition ; how it is met and why
it is welcomed.

Chapter III—How Our Prodticts Are Made. (By

the Vice-President in Charge of Manufacturing.) Here

the general story of the manufacture of the products is

told, from designing to final inspection. Figures are

given to show the size of the plant, the boiler horse-

power of the power plant, the current consumed in

manufacturing processes, the value of the plant equip-

ment, the volume of product manufactured in a year,

etc. Here, also, is told the story of the plant employee

welfare work, the conditions under which the men work,

the safety first mea.sures adopted for their protection,

the works hospital and dental clinics, the library, and

the group insurance.

Chapter IT—Our Products in the Making. (By the

Foremen.) Then, in contrast to the general story in

the preceding chapter, the specific story of the manu-

facturing is told here. The chapter is made up of a

series of signed articles by the foremen or superin-

tendents in charge of the different operations, covering

in considerable detail the essential facts relating to the

design of the products, the making of patterns, casting.

stamping and forging, etc., as.sembling and final in-

spection. This chapter is designed to enable the sales-

man to answer intelligently any question that may be

asked in the course of a sales talk as to the methods

employed in making the products he is selling.

Chapter T—Practical Salesinan.<!hip. (By the Vice-

President 171 Charge of Sales.) Just as the last two

chapters treated of manufacturing first from the gen-

eral and then from the specific viewpoint, so here, in

the first chapter on .selling, the general viewpoint is

first taken up. This is the enthusiasm-building chap-

ter, as may be noticed from the subjects treated

:

The romance of business; the dignity of salesman-

ship: general theories of selling: the executive atti-

tude of a salesman toward his work ; concentration

;

personalitj' ; why some salesmen are popular; visual-

izing the prospect's needs: selling vs. entertaining;

the big customer; the small town prospect; staging

yourself ; initiative ; character ; the need for variety in

the sales argument ; working systematically ; dominating

through positive knowledge; the secret of persuasive

talking; endurance; meeting competition; meeting ob-

jections; quality versus price; service; what a sales-

man should read; keeping abreast of the times; news-

papers, magazines, trade papers, books; the place of

each in a salesman's life; learning from the experiences

of others; the value of pure theory; how to tran.smute

pure theory into practical .selling; the psychologj- of

correct thinking, etc.

Chapter VI—The Hardware Industnj—and Our-

selves. (By the General Sales Manager.) In this chap-

ter a bridge is made between the generalities of Chapter

V and the specific sales arguments introduced into

Chapters VII, VIII, and IX. The subjects treated

are:

A brief description of the hardware industry in the

United States and Canada ; what it consists of ; how it

is organized; the variety of products; methods of dis-

tribution ; the jobber ; the retailer ; the situation today

;

the future outlook; our place in the hardware indus-

try; how it has been won; what we are doing to main-

tain that place ; the value of our trade-mark ; what our

trade-mark stands for; how our leadership has raised

the standards of the industry; our salesmen are ex-

pected to help maintain that leadership.

Chapters VII. VIII. and IX—Selling Our Products.

(By the Sales Manager.) Since this particular busi-

ness manufactures three general cla.sses of hardware

of which the uses vary widely, three sales managers

are employed, each a specialist in the sale of one of

these classes. But. since all three classes of hard-

ware are sold through the retail hardware stores, each

salesman handles all three classes, and thus has in

effect to report to three sales managers. Therefore these

three chapters, each covering one class of product and

signed by the sales manager of that class, are included

in every copy of the sales manual.

Each chapter works from the general to the specific

and covers in fair detail everj' standard sales argu-

ment used in selling the products : covering such points

as : Who are the consumers : where are they located

:

what are the fundamental sales appeals; what part of

the market is already sold: what are the competing

products; what are the competitors' advantages: what

are our advantages; building on the consumer's good-

will; meeting objections: the intelligent use of samples;

how and when to demonstrate the product ; the eye

quicker than the ear: display boards; when to sell them

and when to sell stock : missionary work ; working with

architects and contractors; how to "take off" a set of

plans ; how to make up a schedule ; the use of stock

articles versus the special orders.

Chapter X—Advertising and Denier Co-operation.

(By the Advertising Manager.) The "why" of adver-

tising : what it is and what it is not : who pays for it

:

the cultivation of desire—selling in bulk ; the legal

value of advertising; protecting the trademark and

building good-will ; how our advertising is done : what

its effect has been; how it is distributed; who sees it;

how it reacts on the dealer; the use of advertising to

open new accounts; to hold and expand old accounts;

promoting .sales by mail; value of home oflSee sales
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pioinotion work to salesmen in field; dealer co-opera-

tion ; how to secure it ; what we do for the dealers

;

classes of sales material supplied him ; booklets, folders,

cards, hangers, window displays, catalogs ; how to teach

the dealer to use these aids effectively ; function of each

kind of advertising; consumer attitude toward adver-

tising; the triangle of manufacturer-dealer-consumer

and how advertising cements the relationship.

Chapter XI—Credits. (By the Credit Manager.)

Here the credit manager sets down clearly everything

a salesman should know about the policies and work-

ings of the credit department ; terms to customers ; new
accounts; slow-pay, old accounts; K'ing orders for

credit; obtaining credit information; collecting over-

due bills.

Chapter XII—Quotations, Discounts and Price

Books. (By the Manager of the Price Department.)

The principles of quotations based on the classification

of trade and volume of business done; discounts in

force; how determined; changing a customer's dis-

count ; special quotations
;
price book-making ; reasons

for list prices and discounts; salesmen's net sheets;

liow to use price book information most effectively in

making up quotations.

Chapter XIII. Catalogs and the Stock Department.

(By the Manager of the Stock Department.) What a

catalog is; and what it is not; why certain articles are

listed and others left out ; reasons for stocking and
cataloging products; building a catalog to suit the

trade ; how the stock department is organized ; rout-

ing an order tlirough the plant; filling orders from
stock; from special order; necessity for proper classi-

fication and description of products on order; policy

regarding partial shipments and supplementary orders.

Chapter XIV—Shipping. Invoicing. Claims Bu-
reau. (By the Chief Clerk.) Methods of packing and
shipping goods on order ; insurance ; f . o. b. ; c. i. f

.

;

charges prepaid shipments; pilferage losses; routing

shipments to customers; partial shipments; charges

on shipments; invoicing; methods of rendering bills;

monthly statements; claims for breakage; for imper-

fect manufacture ; wai-ehousing claims ; demurrage, etc.

Chapter XV—Salesmen's Correspondence, Reports,

etc. Letters from salesmen to customers ; to home
office; order books; credit reports; advance notice post-

als ; order for advertising material ; expense accounts

;

general business reports; itinerary reports; comparative

records of sales and sales quotas; how to get special

infoi-iiiatioti on (jroducts; on ])rices.

Chapter XVI—Studying Business by (iniphic

Analysis. This chapter consists of a brief explana-

tion of the use of Rabson charts, the Rrookmire service,

etc., and shows how statistical information may be

studied by means of graphic charts. Included are

some 20 charts specifically relating to the company's
business, organization, growth, costs of production,

advert isin<r. and sales. These charts are of great value

in giving tiie sah'sman statistical information in such

a form that he can readily visualize its importance.

Chapter XVII—Dictionary of Hardware Terms.
Since accurate definition removes many sources of mis-

understanding, this chapter gives clear and concise

licfinitions of everv hardware term likelv to be used

l)y the salesman in describing or demonstrating a prod-

uct or filling an order. It includes such words, for

instance, as : bolt, gating, bower barft', Ijronze plated,

spindle, strike, hands and bevels, mortise locks, ex-

truded metal, etc.

Appendix—Thoughts from the Last Salesmen's Con-

vention. Here is reproduced the gist of each sales-

man's remarks at the last convention, signed with his

full name. This, on the theory not only that the sales-

men always have something to say out of their past

year's experiences that is worth while for the other

salesmen to hear about, but that nothing will cause a

man to read a book through, so much as the fact that

some of his own signed stuff is in it.

Providing the Material

The foregoing material, concisely edited, following a

logical scheme of presentation, and compiled in readily

usable form, provides for "every-day in the year, the

elements of an Annual Sales Convention". The only

serious difSculty in building a similar nutnual for any

other business lies in deciding what to leave out.

For there is never a lack of material which any

man in the organization thinks ought to go in, and,

unless great care is exercised, the volume will swell to

a thousand or more pages, making it too bulky for the

salesmen to carry with them, and thus defeating its

purpose. Therein appears the need of a capable editor

•—a man who need not necessarily know the details of

the company's business, but who must, jierforcc. be well

acquainted with the many and devious ways in which

the minds of salesmen work. Such an editor is a

specialist in building sales manuals. T'pon his shoulders

is the responsibility for arranging the detail plan to be

followed in f(n-ming the manual and for obtaining the

material which it is to contain.

It is quite possible that very few organizations will

wish to follow the exact methods whicli have been de-

scribed but will desire a different presentation. In the

work of formulating a plan which will fulfill the par-

ticular requirements of the situation and which will

correlate the diverging ideas of the various interested

executives the editor will prove most valuable. Because

of this he must not only have a thorough understand-

ing of selling methods and the way in which salesmen's

minds work, but he must possess considerable knowledge

regMi-ding the proper ways to present material in order

that it will gain the attention of the r(>ader. And,

possil)ly, the most important iiualification of all. he must

be able to ai-bitrate the differences of oiiinion which

are bound to arise in regard to the quantity, the quality,

and the nut hod of presentation of the material to be

placed in the handbook.

There is no doubt that a ]u-opcrly prc|)arcd sales

maiiu:il is a great help to the selling force. It fur-

nishes them with information regarding the company

whicii they might not le;irn elsewhere, but which is

sure to be of some a.ssistance to them in ])reparing new

sales Mr^'uiticnts to meet the objections of prospects.

The fiitii-c r;ict<ir\' ii:ii-tii-ip;ites in its |in'|iarat ion and

other de]iartmcnts gain an insight into \\\<- |)r<)blems

of the sHJes (leiiartinciit.



Quantity Control of In\entories
Physical Kcijulation Contrasted with Mere Finaiuial Intorinatiuii

By E. KARL WEXXERLUXD
Head of JJipartmcnt of Faciury Organisation, General Motors Corporation

DIKING the early days of the automobile indus-

try it was taken for granted that financial con-

trol of material inventories was the best kind

of control, and that by watching various sub-accounts

the responsible executive would be able to keep his

inventories within reasonable bounds. This idea pre-

vailed until the beginning of the last decade, when it

gradually gave way to what we may term quantitu

control. There were certain well-defined reasons for

this change. One reason was the large amount of

clerical detail which it was desired to eliminate. An-
other reason was the development of definite simple

methods, whereby each item of material might be

controlled as to purchase commitments and in-

ventory.

At the time financial control of inventories was insti-

tuted, however, there was real need for something of

that kind, because inventories were in bad shape; ma-
terials were being purchased often by judgment and
guess; and individual items were far out of line com-

pared with actual manufacturing requirements.

Financial Control Methods

obviously, a mere inventory asset account would not

furnish information for judging whether a specific

purchase of material should be made, altliougli it might

indicate the relative standing of the total inventory as

measured by past experience. Individual quantities

might still be much out of line, greatly in excess of

requirements on some items, very short on others.

These conditions necessarily led to the classification of

materials: (1) into broad divisions, such as castings,

forgings, bar steel, lumber, leather, and so on; (2)

into sub-classifications, namely, castings—gray iron,

malleable, aluminum, bra.ss. Each broad classification

was given a key number, followed by a sub-letter or

number for the detail. In addition, production ma-
terial stores were also subdivided as a whole into raw.

in jirocess, and finished stores. Incoming material had
to be identified as to its exact sub-classification, and its

valuation debited to its account under the general head-

ing of raw stores. Later, when the material was with-

drawn, a requisition copy properly classified was sent

to the accounting department, where it was priced, the

sub-account given credit, and a corresponding charge

made to Work-In-Process account. The balance in a

sub-classification Stores account was expected to be a

* This Ks the sixth of a sprios of articles on "Tuning-up Gen-
eral Ifotors". Precpilinp articles have appeared in ^f.^^AOE-
MEN'T .\ND .XDMiNlSTR.tTiox for .Tanuarv 1924, p. 21: Fehriiarv

1024. p. 19.t; March 1924, p. 283; April J924. p. 417: Mav
1924, p. 523.
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take further purchase

commitments.
There is a vast difference between control and merely

information. The above method was intended to give

control, but what it actually did was to furni.sh infor-

mation as to the amount of money invested in certain

materials as a da.ss. It miglit still be necessary to get

into stock certain items, although the Inventory account

for that classification showed in excess of any pre-

scribed limit, \\niat really governed in any particular

ca.se was the quantity of that material on hand measured
against its future requirements.

Purpose of Inventory Control

Small concerns may go into sy.stems of clerical

analysis and tabulated information that later become
impracticable, as the volume of business grows larger.

It is our experience that the more freely material can

move into and throughout a plant, unhampered by non-

essential clerical detail, the more economically we can

manufacture, and the larger will be the volume of pro-

duction with a given equipment.

The way to have control of inventory, and its future

commitments, is to control each individual item that

enters into that inventorj-. If the quantity on hand,

and the quantity still to come in, of each item, are

right for a given manufacturing program, then the

inventory as a whole must be right. It does not make it

any more right to .set up a lot of classified financial

accounts. We determined, therefore, to see how far

the pendulum might swing the other way, toward ex-

treme simplification, and still not jeopardize securing

accurate information essential for financial reports and
balance sheets. It was found that we could go a con-

siderable distance in that direction.

Classification of Inventory

Plant inventories covering consumable materials are

of two main classes. One includes materials which enter

directly into the product and are sold and shipped out

to the customer. The other is made up of items which

aid in getting out the product, and are essential to the

operation of the factory, such as tools, lubricants, fuel,

stationery, and general factory supplies. The first-

mentioned cla.ss is termed "production materials".

Items included in the second are carried under the gen-

eral heading of "expense materials"'.

In our ear unit plants, and nearly all acces-sory
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plants, simplification has been carried to the point

where stores requisitions for production materials are

not sent to the accounting department at all. The book

account for this class of material i.s charged with the

amounts shown by accepted incoming invoices, plus

freight, and is credited with the original value of ma-

terials when shipped out or placed in sales stores. The
material value of all parts scrapped is also credited to

this account and charged to factory overhead. The
residue or debit balance of the account gives the asset

value of all .such materials in the plant available for the

finished product. Still further, some of our plants

operate entirely without the use of production stores

requisitions or factory orders. The stores handlers

merelj' keep a continuous suj^ply of material in front

of production lines. There are very few of our fac-

tories left where the worker on production has to obtain

a job ticket, or have elapsed time kept on a job, or have

a count made of pieces finished at his

operation. The old factory order for

obtaining dii-ect labor costs is becom-

ing a thing of the past.

The introduction of these metliods

has eliminated much costly clerical

detail which formerly stood in the way
of big volume production ; and yet a

very accurate control is maintained

of materials purchased, of the amount
of stores on hand, and of costs of

parts and operation.

In the opinion of the writer, we
could not today maintain the large

volume production we do if our factories were again

to be saddled with the detail factory clerical system

that prevailed a dozen years ago. The two could not go

together. Either the production rate would fall, or the

detail would have to go.

The Control of Production Materials

There are two definite stages involved in the control

of materials used for production. The first stage is

purchasing. The right quantity of each item must be

purchased, so that there is a minimum of leftovers to be

ultimately scrapped or disposed of at a loss ; conversely,

the expense of getting in small quantities at the closing

out of a production model must be avoided. Purchases

must be made far enough in advance of actual produc-

tion needs to permit the supplier to obtain his own raw
materials and have them fabricated ; transportation

contingencies must be taken into account. The second

stage concerns itself with receiving incoming material,

its storage, disbursement to the factory, and disposal

as finished prodm-t. This is the inventory stage—

a

liquid casli asset has been converted into an inventorv

asset. Naturally, the manufacturer wants to keep this

item on his balance sheet down to the lowest possible

point consistent with economical production. The two
stages are entirely independent. "We no longer buy with

any reference to stock balances on hand. Materials are

purchased and specified to come in at some future date,

for newly acquired or future business. Materials that

are already in the plant are intended for immediate
manufacturing needs—for a quick turnover.

To facilitate the proper administrative control of ma-

terials, there are two departments organized for distinct

purposes. One, the material-production department,

specifies the quantities to be bought, and when to have

them delivered to the plant. It records, stores, delivers,

and handles materials. The other, the purchasing de-

partment, buj's only on specification from the former

department. It follows up deliveries, and gets materials

to the jjlant. At this jooint its responsibility ceases.

The specifications covering the amount of production

materials to purchase are on a purely mathematical

quantity basis. They have no reference to financial

accounts or to stock balances. The man who specifies

quantities on purchase requisitions, with dates of de-

livery, does not see the stock balance record nor does

he refer to the financial department for approval. He
is dealing entirely with newly acquired business, or

with estimated future business which has been duly

STOCK REQUIREMENTS
Oescnplion Kind of Material Symbol
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entered the number of units authorized with quantities

required. This is immediately offset by a credit entry

rocordinfi the issue of a purchase requisition on the

purehasinpc department. The total credits usually

sii<rhtly exceed the total debits, to anticipate small

scrappage or service withdrawals. When parts are

scrapped through defects, or service orders are re-

ceived, the quantities are entered as additional debits

on this card.

It is evident that tiie requirement clerk merely needs

to build up his debit totals for each item from author-

ized orders as they are received, and to build up his

credit column by issuing requisitions on the purchasing

department. He does not need to refer to stock bal-

ances or unfilled current purchase orders. If stock

had been carried forward as an excess from a previous

elosed-out model it would be shown on the requirement
card as an initial credit item. It is also evident that it

woidd be useless delay and detail to refer a purchase
requisition to the financial department for check or

approval, because that particular item of material is

actually required for authorized finished unit pro-

duction.

There are plants making special parts or accessories

of many sizes to fit the pecviliar needs of a wide field

of customers. Usually we cannot wait until the cus-

tomer's order is received before taking steps to provide
for materials with sources of supply. The customer's
future needs must be anticipated so far as possible.

This is done by means of a monthly forecast. The fore-

cast sheet gives a summary of finished units as sold to

„ STOCK RECORD
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to keep check on the available quantity in the plant.

It is even more important to avoid running short of a

few items than it is to maintain the minimum inven-

tory. A shortage on a single one of several thousand

kinds of materials may be disastrous by tying up the

entire factory output. On the other hand, certain

materials may be coming to the plant in larger volume

than desired, tending to build up an unwieldy inven-

tor}^ The method of monthly forecasts, estimating the

business three to five months ahead, and specifying

delivery of materials a suitable period

in advance of these estimates, becomes

in itself a verj' effectual check on the

incoming volume. In addition there-

to, however, it is essential to know
the plant stock balances on every item,

in order to exercise the desired detail

control, and particularly to guard

against material shortages arising dur-

ing the current month's operations.

A simple and effective quantity con-

trol has been developed whereby it is

unnecessary to compute stock balances

except at the close of each month,

although such balances may be obtained as frequently

as desired. This has led to the elimination of stock-

room records or balances, except for bar stock or sheets

making a variety of parts. Obviously, if the material

is in the plant, available for final production, it does

not make any difference, so far as material control is

concerned, where it happens to be. Whether it is in

raw stores, in process, finished stock, or parts assem-
blies, the plant balance remains the .same. When a
part, other than bars and sheets, leaves the storeroom
and goes into production, it does not affect our material

records, but is handled under Production Control. The
two sets of records are kept entirely separate and dis-

tinct, which is one of the main reasons why we have
been able to simplify to such great extent the handling
of materials in the storerooms.

Follow-up of Purchase Orders

The follow-u]) of purchases remains in the hands of

the purchasing department, which gets the material to

the plant. When we consider the many kinds of parts

to come in at an automobile or accessory plant during
the month, from hundreds of sources of supply, it is

evident that the subject cannot be left to chance. Emer-
gency shipments, telegrams, and long-distance calls

must be avoided wherever possible. Yet it is imprac-
ticable to leave the stock balance records in the hands
of the purchasing or follow-up section, due to factory
adjustments, such as scrappage, service withdrawals,
or substitution of materials. The responsibility for
total quantities purcha.sed and inventory volume must
rest with the factory operating staff.

A simple mctliod of plant inventory control is shown
by Figs. 2 and ;}. On the stock record are entered the
daily receipts of each item as reported by the receiving-
room on the Receiving Slip (Fig. 4). These quantities
are merely accumulated in the total column. Under
the general heading of Disbursements is entered ma-

terial leaving the factory, including finished units de-

livered to sales stores. Service withdrawals, or defective

material scrapped, are entered under disbursements as

they occur ; but regular production in the form of

finished units is broken down into component parts at

the close of each month, and then disbur.sed item for

item. The difference between the total receipts and
disbursements gives the plant stock balance. As previ-

ously pointed out, this balance does not influence pur-

chasing, which is controlled from the Requirement

FOR MONTH OF
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duction for part or all of the following month. But

when this schedule, as to gross quantities, is computed

there is already a balance of stock available in the

plant of possibly every item; hence, only the difference

between the pross and the balance available shnidd be

received. This quantity is shown in the column headed

"Under." The "Over" column indicates that a larger

quantity is already on hand than required by the manu-
facturing schedule, and that none should be alloweil

to come in during the month if it is practicable to stop

sources of supply.

The information as to quantities due for the month
is listed on a ^laterial Follow-up Record (Fig. 3),
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the card showing when last ordered, quantity disbursed,

and quantity required for maximum. This information

is reviewed by the storelieeper and a purchase requisi-

tion placed accordingly.

It is quite obvious that the only control that counts

in this case is one based on quantity, not on finances.

Either a particular item is needed, or it is not. If it is

needed, thei-e is only one common-sense thing to do, and
that is to go ahead and buy it. Of course, allowances

may be placed on departmental consumption of sup-

plies—sometimes called a budget—which is merely for

the purpose of comparing actual expense with an esti-

mated standard; or, it may offer an incentive for a

department head to watch his supply expenses much
closer. That this is not really a budget is evident from
the fact that if a foreman needs certain supplies, he

gets them, regardless of what the figures show. How-
ever, standardized allowances for expense materials,

based on experience, are useful as a means of cheeking

extravagance and of inducing thrift. Regardless of

this, the supply stores balances are maintained by quan-

tity count.

A plant of large volume production has also a large

working force. It must maintain a supply of usable

materials sufficiently ample to keep that force constantly

busy, and to swing production through all its stages.

Provision must be made to guard against shut-downs
from unforeseen contingencies, or from interruption to

transportation. The entire factory staff .should be able

to report for duty every working day, and to be under
high pressure production demands. Nothing is more
demoralizing to a factory organization than to have
intermittent shut-downs due to lack of material supply.
Consequently, a liberal inventory of each item must be

carried. The money value of such materials at individ-

ual plants runs into millions of dollars. On the other

hand, inventories must be kept to the lowest figure con-

sistent with operating safety. These, therefore, have to

be controlled.

But, in the final analyses, the only effective control

is that of the individual item. No attempts at mass
control will keep the factorj' operating. It is just as

important, if not more so from an operating standpoint,

to keep the control upward toward an ample supply,

as to have its tendency downward to an ideal minimum.
Factory .shut-downs are much more expensive than the

interest on inventory investment. Tlie important thing

is to buy exactly the right quantity of each item, then

get it in so as to have it available, but not to have it

acctunulate so far ahead that it gets shopworn, or that

it becomes a problem Mdiere to have it stored.

Item for item, it is not at all difficult to determine

just how far ahead of final unit production material

receipts should be. The control is instituted merely to

carry out these common-sense ideas. The simpler the

clerical work incident to that control can be, the better

it will function. In putting these ideas into effect the

past few years, we have found that we are able to swing
a large production with a surprisingly small amount of

clerical detail, and at the same time have our informa-

tion up to date so that it is usable. ^More important,

it is very seldom, indeed, that our factories have in-

terrtiption to their steady daily scheduled production

due to material shortages ; neither do we have to throw
excess parts away at the end of a production program.
The real test of a material s.ystem is to keep the factory

operating with the least Avastage and expense, and our

.system satisfies both these requirements.

Experimental Equipment Mounted on a Portable Table

AT the Emeryville plant of The Paraffine Companies,
. Inc., the Technical Research Department has in

operation a portable table equipped with small scale

experimental equipment for research work on jiapor

pulp, paint, roofing, and other products which the

company manufactures.

The table on which the experimental equipment is

mounted can easily be moved to any part of the room
and even taken out of the room, if necessary, with-

out disturbing any of the apparatus mounted on it.

From Fig. 1 an idea of the completeness of tliis outfit

may be obtained.

At the back of the table is a small motor which
drives an overhead line shaft. Tliis, in turn, drives
the various machines. At the right of the table is a
small cru.sher for breaking up rock and mineral matter.
To the left of the crusher is a vacuum pumj) used for

general experimental work. In the center of the table
is a beater and to the left of this is a mixer. At the
extreme left is a miniature sulphite digester for making
sulphite pulp, used in making the highest grade of
pulp paper.

It is important that the chemical and physical prop-
erties of materials made by this company meet all the

Index Number

658.28 Service equipment

particular requirements

of the services for which

they are designed. In

the development of these jimdiicts tlic a(la])tability of

till' piii'taliic table has simplified the work of research.
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Distribution of Overhead to Jobs
Profitable Methods for the Small Factory—

V

By GEOFFRKV ( . BUOWX
Chief Engineer, Jacques Kaltn, Inc.

TilEKK is no iiriiieiple of modern maiia<;ement

more fundamental to the success of a business

than that of cost findinpr. Small manufaeturing
concerns that liave not established some form of cost

system must have recourse to the p:cneral books in order

to obtain information as to the financial position of

tlie business at any given time. While these books
siiow. in a cumulative way, the expenditures for mate-
rial, labor, and overhead, they do not show any details

as to how and why these expenditures wei'e incurred.

Also, while a statement drawn from the books may
indicate quite accurately the general status of the

business, it will fail utterly to jn'ovide an economic
c(imi)arison between ditferent articles or lines of prod-
uct, different manufacturing methods, or different oper-

ations. As the ultimate success of a manufacturing
enterprise must depend upon its ability to produce
projUnhhj—presupposing the existence of a means for

knowing, in terms of the product and of processes,

whether this is being done—some form of cost system,

supplementary to the general books, becomes a necessity.

As with the other i)lanning functions, the iiroblem

of adapting a cost system to the small factory is largely

that of attaining a proper degree of simplicity, con-

centration, and economy of detail. The elements which
combine to form total manufacturing cost are those

that would aii])ear in a ])lant of any size. Overhead
expense must be distributed, and direct labor and mate-
rial costs recorded, in terms of each of the manufac-
turing orders that pass through the factory during
the course of a month. To do this effectively, and at

the same time avoid the creation of a system that will

ultimately prove cumbersome, is the problem wliich

confronts the small factory manager.

Distribution of Overhead Expense

An important preliminary stage in the installation

of a cost system consists of the distribution by some
means of that intangible and, as a rule, somewhat
botliersome |)art of total cost usually termed overiiead

expense. The ])roper allocation of this expense is un-
doubtedly the most complicated and difficult phase of

cost accounting. This article will, therefore, be de-

voted largely to the subject of overhead distribution

and its adaptation to the problems of a small manu-
facturing organization. A subsequent one will dis-

cuss the actual recording of monthly costs on shop

1 rroooding .irticlos have appe.irefl in M.\>j.\oe.\iext .\xd
.\dministkatio.v, February 1924, p. 161; March 1924, p. 305

:

April 1924, p. 431 ; May 1924, p. .^.r.7.
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orders as they pass Index Number

through manufacture. 657.441 Overhead expenses

The various elements 658.5:657 Shop accounting

which together comprise

total manufacturing costs are .shown graphically in Fig.

16. The cost amounts corresponding to each element
have illustrative value onlj' and should not be regarded
as representative of any specific industry.

Elements of Manufacturing Cost

It will be observed that in tlie two lower divisions

of the diagram the elements of material (meaning direct

or productive materials) and of direct labor appear,

and that the sum of these two elements comprises what
is termed ''Prime" or sometimes "Flat" cost.- If a

small organization is in possession of adequate stores-

keeping and timekeeping methods, little difficulty need
be experienced in allocating quite accuratelj' to cus-

tomers' orders the proper amounts of these two ele-

ments that each should bear. The stores-inventory

cards will show material costs, and the Workman's Pro-
duction or Job Cards the direct labor amounts charge-
able to each.

The element of indirect or factory expense lies in

the section immediately above those of direct material

and labor, the sum of all three elements forming what
is termed factory or shop cost. Indirect expen.se in-

cludes all features of factory cost which cannot be
directly expressed in terms of each of the various orders
passing through manufacture, but which gather in

clouds of varying density about all the orders. Among
these are indirect labor, including trucking, oiling,

janitor service, etc., indirect material or supplies such
as small tools, lubricants, brooms, trucks, etc. ; the
cost of power consumed either by factory motors or
for heat and light; expense incidental to the deprecia-
tion and maintenance of manufacturing equipment;
the cost of factory supervision, etc. These features to-

gether with a proper proportion of the more fixed

expenses of floor space rental, insurance, and taxes are
indirect but very real components of factory cost, and
therefore must be distributed in such a way that cus-
tomers' orders will individually bear a fair and pro-
jiortional amount of each.

Proper allocation of this expense, obviously, cannot
be accomplished directly as was the ca.se with direct

material and labor costs, and it cannot, as a matter
of fact, be distributed with exactness by any method
so far devised. There are. however, a number of

2 M.\y.^OEMEXT Asn .\nMiN-i.sTii.\Tios- for Maroh 1924, p. 30.5.
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methods by which an approximate distribution, close

enough for practical purposes, may be effected. These
will be discu.ssed in some detail.

Above indirect expen.se in Pig. 16 will be found
a division representing expense which is incidental to

administration of the business as a whole, but which
cannot be .specifically related to either manufacture
or selling. Expense of maintaining the accounting,

pay-roll, purchasing, receiving and shipping depart-

ments, and the salaries of ofScers, are typical features

of administrative expense.

The remaining element, that of selling expen.ses,

appears at the top of the diagram below the profit

division. Included here are usually found all expense
featui-es directly connected with the sales department,
such as commissions, discounts on sales, advertising
expense, sales, clerical expense, and frequently the

freight and express expense incidental to transporta-
tion of the product to the customer.

Compiling Indirect Expense from the General Books

Before proceeding further, it might be well to em-
phasize the fact that the term indirect expense, as

emi)loyed throughout this article, refers only to fac-

tory overhead (Fig. 16) and must be regarded as quite

distinct from administrative or selling expense, the
character of which has just been described.

The preliminary stage in effecting a proper distribu-
tion of factory overhead must necessarily consist of
compiling it in gross amounts from the general books,
over a definite period of time. The interval spanned
by the preceding year will usually be found a con-
venient one for this purpose. A classification of the
various constituent items that enter into this expense,
together with the general sources from which cor-

responding figures may be obtained, will, in the ma-
jority of small plants, be substantially as shown in

Table 1.

The total expense corresponding to each of the above
items, over whatever period is chosen—say the previous
year—should be assembled and .segregated as far as
possible by factory departments. This can be accom-
plished readily with some of the items such as indirect
labor, factory supplies, maintenance, repairs, depre-
ciation and supervision. In these cases, either the books
will definitely indicate the department in whicli the
expense M-as incurred, or the individual entries will

evince some characteristic that clearly connects the
expense with a specific department. In order to dis-

tribute power cost to departments, the best and most
accurate method lies in the installation of power-con-
sumption meters, and the measurement, by this means,
of the electric or steam power actually u.sed by each de-
partment over a definite period of time, A perfunctory
distribution of electric power is sometimes effected by
totaling the indicated horsepower of all motors
throughout the factory, aTid then distributing the total
power cost to departments by horsepower ratio. The
total expen.se of light, heat, rent, insurance, and taxes,
may be distributed to departments in proportion to the
floor space areas occupied by each, the latter being a
readily ascertainable factor.

One variety of indirect expense can now be pro-

portioned in such terms that it may be very simply
allocated to shop orders, this being the expense of

storing and moving material, variously known as stores-

keeping expense, stockkeeping expense, or material

loading. The total expense segregated to this depart-

ment is best expressed as a simple percentage of the

total material cost over a corresponding period. This

percentage then becomes the proportion that must be

added to the material cost of shop orders so that each

may bear its proper share of stockkeeping expense. For
example, if direct material cost during the previous

year was $20,000, and the stockkeeping expense over

TABLE I. CLASSIFICATION OF VARIOUS ITEMS THAT ENTER INTO
INDIRECT E.XPEXSE, TOGETHER WITH GENERAL SOURCES FROM

WHICH CORRESPONDING FIGURES MAY BE OBTAINED

Indirect Expense Items

1. Indirect labor
2. Factory supplies
3. Power, light, and heat
4. Maintenance and repairs

5. Depreciation

6. Rent
7. Insurance

8. Taxes (not including income tax)
9. Supervision

SouBCE From Which to Obtain
Gross Figures

Previous pay-rolls.
General books.
Fuel and other accounts on general books.
.\ccount3 covering repairs, etc., on general

books.
General books and, if necessary, last official

appraisal record.
Rental account on general books.
General books—Record of premiums paid
during year.

Tax-payment account on general books.

Previous pay-rolls for salaries of superintend-
ent, foremen, gang bcsses, etc.

$2,000
a similar period was $2,000, by this method -, „

or 10 per cent, must be added to the material cost of

each shop order to provide for the expense of stock-

keeping and all its incident operations.

Methods of Distributing Indirect Expense

There are, in common use, a number of methods for

the distribution of departmental expense, and while
these differ in their manner of application, they may
all be said to rest on the same basic principle. It has
been seen that the difference in character between
prime cost and indirect expense lies in the relative in-

tangibility of the latter. In order to distribute this

expense, therefore, it must first be related to, and ex-

pressed in mathematical terms of, some tangible element
in manufacturing cost. When it has been so related

and so expressed, it may be allocated to each shop
order in terms of this relationship. It is apparent that

the cost of direct labor and direct material are tan-

gible elements in the manufacturing cost of an order.

Another tangible element, readily susceptible to direct

measurement, is the time in hours spent by men or

machines in the accomplishment of each manufacturing
process through which the order must pass during its

journey from raw material to finished product. Based
on this reasoning, then, the important methods of dis-

tributing factory overhead are found to be as follows:

1. Distribution as a percentage of direct labor cost.

2. Distribution as a percentage of direct material cost.

3. Distribution as a percentage of prime cost.

4. Distribution by machine hourly rates.

The fir.st of the.se methods, distribution as a per-

centage of dii-ect labor cost a.ssumes that the indirect
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expense involved in the manufacture of a shop order,

varies directly with the direct labor expended on the

order. Suppose, for example, that over a certain period

of time the expenditure for direct labor in a factory

or manufacturing department amounts to $5,000. Sup-

pose, further, that the total indirect expense durinfr

the same period is $7,500. The amount of indirect

expense which each shop order must bear, is by this

$7 500
method —' or 150 per cent of its direct labor cost.

$5,000

The second method, distribution as a percentage of

direct material cost, assumes that indirect exi)cnse

varies directly with the cost of the direct material en-

tering manufacture. Using again the example of the

preceding paragraph, with an added assumption that

the material cost is $3,000, the amount by wliieh the

cost of each order must be increased, in order to pro-

$7,500
vide for indirect expense, is found to be .

' ,,_ or

250 per cent of its direct material cost.

The third method, distribution as a percentage of

prime cost, assumes that indirect expense varies directly

with prime cost. Thus, again making use of the pre-

ceding data, the percentage to be added to the cost of

$7 500
each order will be . . ,.,.,-

' ,
^., „„„ or 93 per cent of

$D.000 + $3,000

its prime cost.

It is clear from an examination of each of the fore-

going methods, that total indirect expense may be dis-

tributed, with some approach to accuracy, by any one

of them. They are all. however, averaging methods,

conpornnd moro with an absorption of total factory

PROFIT
»50

SELLING EXPENSE
«25

ADMINISTRATIVE EXPENSE
S25

INDIRECT EXPENSE
$100

DIRECT LABOR

»100

MATER
• 50

A L

§

5

.8
tt
t^

^

5

Fui. 10 Kl.KMENTS OF TOTAL MaNIFACTI'BIXO CoST

overhead by the law of averages, than by allocation to

each shop order of the approximate proportion of ex-

pense that it has incurred and should rightfully bear.

If a business is simple in character, turning out a

single line or a few uniformly similar lines of product,

factory expense may usually be distributed in this way.

This is not due to special accuracy in the method but

is more because, as each line of product is making ap-

proximately the same use of all factory facilities, an

average distribution of expense is all that is required.

In a general way, all of these plans fail utterly in

cognizance of the fact that overhead expense is not

incurred, in uniform degree, by each of the productive

activities. Assume, for instance, that a mechanic em-

ployed at a work-bench and using a few simple tools,

receives a wage of 80 cents per hr. Assume, also, that

in the same department the operator of a large hy-

draulic press is paid at a similar rate. If indirect

expense be distributed as a percentage on the labor

cost of both these operations, the overhead cost of

running the large press with its hea^-y power con-

sumption, high maintenance cost, and high floor space

rental becames identical with that of the relatively in-

expensive bench operation. This example is sufficiently

typical to illustrate the defects inherent in each of the

plans of expense distribution so far described.

We come now to the fourth method, or distribution

by machine hourly rates. It has been observed that in

each of the preceding plans, indirect expense was dis-

tributed over the entire product, sacrificing thereby any

connection with individual processes or machines. Yet

there is little actual connection between most of the

overhead features and the direct labor or material costs

which were made the bases of this distribution. The

fact is that nearly all items of factory expense gather

about productive operations and machines, and could

be said to vary in approximate proportion to diversities

in the character of these productive stages. Fixed ex-

pense, like rent, insurance or taxes, has no connection

with the cost of labor or material because this expense

is incurred continuously whether a plant be active or

idle. Depreciation expense, maintenance expense and

power cost are obvious attributes of individual ma-

chines. This is also true, though perhaps to a lesser

degree, of indirect material or supplies, and it is ab-

stractly true of the expense of supervision. It is logical,

then, to infer that in order to obtain an equitable dis-

tribution of factory overhead, it must be apportioned

to machines or processes by some system of rating that

will tax each of these with a fair proportion of the

total expense incurred by all.

The Determination of Machine Hourly Rates

The conception advanced by A. Hamilton Church.'

which treats a factory as an aggregation of "produc-

tion centers" or "little shops," would seem the best

possible one from whicl: to approach the problem of

distributing factorj- expense through machine hourly

rates. A little shop, as so conceived, consists of a

machine or work-bench, and must be regarded as a com-

plete producing unit, quite distinct from any other pro-

3 "The Proper Pistrilnition of Expense Burden," ami "Pro-
duetion Factors in Cost .-Vccounting and Works Management."
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TABLE

Expense Elements

Indirect labor
Expense supplies
Power
Maintenance and repairs.
Depreciation
Rent
Insurance
Liability insurance. . . .

Taxes
Supenision

Totals

ducing unit. Viewed thus, each little shop will conduct
its own particular industry, pay for the power that it

uses, for repairs, for depreciation of its equipment, pay
rent for floor space and interest on the capital in-

vested, and will do so' quite inde-

pendently of any other producing unit

in the factory. These little shops will

naturally vary in size and character

depending on the type of productive

activity in which each is engaged, and
as they are all active through varying
periods of time, the simplest way
of computing and apph-Lng their

monthly expense will be on a time

basis of so much per hour.

It is clear that if the indirect ex-

pense of maintaining each of these

.small shops, or machines as we will

now call them, be calculated into terms
of an hourly rate, the cost in factory

overhead incurz-ed bj' a shop order

that passes through any or all of them
may then be readih' determined by
multiplying the actual hours during
which each machine has been engaged
on the order by the corresponding
hourly expense rates, and then adding
together all the products so obtained.

The procedure to be followed in de-

termining machine hourly rates, and
the degree of minuteness with which
it is desirable to distribute expense to

individual machines, will be controlled

very largely by the character of each
specific industry, and the relative uni-

formity with which the various over-

head features bear on each producing
unit. If the latter differ widely in

size and individual characteristics, it

may be necessary to segregate the actual expense in-

curred by individual machines. In the ma.jority of

small factories, there is enough uniformity in the equip-

ment to render such minuteness unnecessary, and a

sufficiently accurate result will be obtained by a pre-

liminary distribution of expense to departments, its

subsequent reduction to an hourly basis, and the final

distribution of this hourly expense to machines pro-

poi-tionately to their floor areas. Under these condi-

tions, the work of establishing machine hourly rates

may be subdivided into three progressive stages of

operations, as follows:

1. Consists of compiling from the genei'al books, old

pay-rolls, and other general sources eai-lier de-

scribed, the total indirect expense amounts cor-

responding to each element of factory overhead
for the previous year. Table 2 shows a con-
venient form in which this expense may be com-
piled and tabulated by factory departments.

2. Consists of reducing the departmental expense shown
in Table 2 to a set of hourly expense factors, one
for each clement of indirect expense. This reduc-
tion may be accomplished by dividing the expense
amount corresponding to each element bv the

working hours represented. Thus, since the

yearly indirect expense in Department DP
(Table 2) amounted to .$11,140, and the corre-

sponding yearly hours that the department

FIRST STAGE IX THE DEVELOPMEXT OF MACHIXE HOVRIA RATES'

Dept.
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of the ilepartment. Tables of ;Maelune llniiily

Rates similar to those reproduced in Fifj. 17,

may be thus prepared for each manufacturing

department.

Tills, in lirief, is the plan of distributing indirect

expense by machine hours, a method wliich in its

pi-esent development, seems the most logical and most

accurate way of allocating factory overhead. When
liourly expense rates have thus been established for

every macliine in a factory—and the term "machine"

employed in this sense can include such simple equip-

ment as a workbench, a vise, or a grindstone—these

rates may be as simply applied as are workmen's wage

rates. When ninlti|)li('d by hours of elapsed time, they

give, in a single opt-ration, the direct labor cost of each

manufacturing order.

Those features of expense which are incidental to

administration of the business as a whole, such as

the cost of maintaining the accounting, pay-roll, pur-

chasing, and other clerical departments, are, as stated

eai-lier, usually combined under the name of "Admin-
istrative P^xpenses" (See Fig. 16). It is extremely

(liflicult to relate this expense to .shop orders or to pro-

ductive processes by any known method of allocation.

It is customary, therefore, to distribute administrative

expense as a percentage on Factory Cost (direct labor

plus direct material plus indirect expense), after the

latter has been properly determined. For example, if

the factory cost for the previous year is found to have

been .i>400'000 and the administrative expense during

a similar period was .$100,000, the percentage by which

the factory cost of each shop order mast be increased

in order to provide for administrative expense, will be

'^^"^'"^^
or 25 per cent. Thus, if the factory cost

$400,000
'

of a shop order is $160, its administrative cost on

this basis will be $40, which must be added to the

former figure, giving $200 as the total manufacturing

cost of the order.

Selling expense which includes all items connected

with the sales department, such as commissions, dis-

counts on .sales, advertising expense, sales clerical ex-

pense, etc., is likewi.se difficult to distribute propor-

tionally to the product or to manufacturing processes.

As commission is almost invariably paid in the form

of a percentage on the sales value of orders, this fea-

ture may be readily provided for by adding commis-

sion amounts directly to the cost of each cu.stomer's

order. This method also holds good for discounts on

.sales, which are applied in the form of a stipulated

percentage on sales value. The remaining items, ad-

vertising expense and sales clerical expen.se. cannot,

however, be definitely connected with individual orders,

and must be compiled over some previous period, in

the manner described for administrative expense. They

may then be charged off as a percentage on either

sales value or manufacturing cost, preferably the latter.

MArnixE
NUMBER
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An alternative method which can usually be applied

in small factories, eon.sists of adding indirect selling

expense to administrative expense, the sum of the two

forming what is usually termed general expense. This

may then be absorbed as a percentage of factory cost.

Periodical Readjustment in Expense Rates

In any plan of expense distribution, whether it be

an averaging method similar to distribution by per-

centage on direct material, direct labor, prime cost,

or by the more exact machine hourly rate, systematic

corrections of existing expense rates are necessary from
time to time. It has been observed that with all of these

methods, total expense has been determined over a

previous period, and has then been related to some
tangible measurable element in manufacturing cost for

the same period. This, obviously, is not the actual ex-

pense which is going on independently, and which the

writer once heard described as evidencing itself "a
little too subsequently" for immediate allocation to

shop orders. The actual expense represents the overhead

amounts really incurred by the orders as they pass

through manufacture, and its aggregate is usually some-

what different from the predetermined amount. This

may be due to some variation in the cost of indirect

labor, supplies, power, etc., or to the fact that super-

vision has become more costly than during the previous

period. Actual expense must therefore be tabulated

each month by departments, and then compared with

the corresponding predetermined amounts so that cur-

rent expense rates may be either increased or reduced

in order to absorb variations. Such a comparison is

shown in Table 4, together with the amounts that actixal

expense varied either above or below the predetermined,

in each department, during the month in question.

Plus and minus signs show the direction of variation.

Application of the Averaging Method

If an averaging method of expense distribution is in

use, the plus or minus variations appearing in the

right-hand column must be added to, or subtracted

from, the corresponding departmental predetermined

amounts, and the percentage expense rate, whether it

be on direct labor, direct material or prime cost, read-

justed proportionately. Existing machine hourly ex-

pen.se rates, if these have been installed, may likewise

be readil}' readjusted in each department, by redistrib-

uting the additional amount where the predetermined
expense is low, or by subtracting where it has proved
high, this adjustment being effected on the hourly basis

and in proportion to the floor space occupied by in-

dividual machines.

In the foregoing discussion, the general application

of the more important methods of distributing factory

expense has been treated. As to the specific plan which
will be most suitable for different types of small organi-

zations, individual plants must be judged separately,

and the selection governed entirely by peculiarities in

the product or processes of each. There are, however,
a few general principles which furnish a measure of

guidance and which are worthy of mention.
If an industry is of the simple, continuous type.

manufacturing a single line or a few repetitive lines

of product with machines that do not vary greatly

in size or character, distribution of indirect expense

as a percentage on direct labor, direct material, or

prime cost will usuallj' serve. In selecting one of these

three bases, each should be carefully examined and the

feature that is most constant—varying in closest rela-

tion to variations in total co.st—should be the one

chosen. In a general way all of these methods are per-

functory and their application may be regarded as logi-

cal only where there is uniformity in the product, and
where machines and processes incur expense with at

least some degree of uniformity from month to month.

T.\BI,E 4. SHOWS COMP.ARISON OF ACTU.\L EXPENSE BY DEP.'iRT-
MENTS WITH CORRESPONDING PREDETERMINED AMOUNTS

June—1923

Department



New Forms of Depreciation Schedules
By G. W. (.REEXWOOD

Secretary and Treoiurer, Warren Lumber and Supply Company

PROVISION for depreciation is usually made by
settinp up a Reserve for Depreciation account,

crediting it annually with sums such that at the

close of the estimated life of the asset the total which
has been credited to the Reserve account shall equal

the original cost, less the estimated scrap value, if any.

The purpose of this article is to outline a method
which the writer believes to be new, and to have ad-

vantages in many cases.

Current methods will first be outlined for com-
parison, omitting those involving interest on the invest-

ment and those which are ba.sed on output—the latter

partaking more of a depletion aspect than do regular

depreciation methods.

For illustration, the following example will be used

:

A machine cost .$3,175 on January 1, 1920. It is

estimated to have a life of five years and a scrap value

of $57. A schedule is to be set up showing the book
values of the machine on January 1, 1921, January 1,

1922, January 1, 1923. and January 1. 1924; the book
value on January 1, 1925, being the scrap value.

1. Straight Line Method

This method is applied as follows

:

(a) Deduct the scrap value from the cost.

(b) Divide this result by the number of years.

(c) Subtract this quotient from the book value at the

beginning of each year to obtain the values at

the close of the year.

Using the examples cited, the value of (b) is:

$3,175-$57
^^^^^3^^

5

The required schedule is therefore as follows:

Index Number

657.421 Depreciation

Under the straight-line

method the book value

decreases uniformly

year by j'ear as shown, the annual deduction in the

present instance being $623.60—the value of (b.).

2. Sinking Fund Method

The process used in this method is as given below

:

(a) Add each year to the reserve, a fixed sum found
as outlined in (c).

(b) Add each year to the reserve, a fixed percentage
of the total which is credited to the reserve at

beginning of the year.

(c) The fixed percentage having been first chosen, the

value of (a) is determined from the fact that

the total which has been credited to the reserve

at the close of the life of the asset shall equal
the original cost, less the assumed scrap value.

Finding the value of (a) is the same as finding a

sinking fund contribution which, accumulated at a

rate of interest equal to the fixed percentage, will

equal difference between original cost and scrap value.

Let: z = required sinking fund contribution (a).

i = fixed percentage (b).

r = 1 + i".

n = number of years.

C = cost.

S = assumed scrap value.

Then the totals which will have been credited to the
reserve at the close of the successive years are

:

At the close of the first year z

At the close of the second year ^r+^
At the close of the third year zr^+zr+z

At the end of the nth year 2r''"'+zr""^+ ....
+zr^+zr-\-zBook value January 1, 1920 (Cost) $3,175.00

Deduct 623.60
Since the reserve at the close of the Jith year equals

Book value January 1, 1021 $2,551.40 the original cost, less the assumed scrap value

:

Deduct " 623.60
2r"-'+zr"-=-f +zr'+zr-\-z =C-S

Book vahie January 1, 1022 $1,927.80

Deduct 623.60 2X—r = r-s
1

Book value January 1, 1923 $1,304.20

Deduct ,

Book value January 1, 1924

Deduct

.ffiSO.fiO

623.60

Using the numerical values in the example with 4

^Xttt:—: = $;}, 175- So7

^^•^^ as a fixed percentage (b)

:

1.04*-

1

Book value January 1, 1925 (Scrap). $57.00

1.04 -1

$3,118X0.04

1.21665-1
= $.575.67

689
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Accumidating the Beserve.

lated as follows:

The reserve is accumu-

Credited January 1, 1921 $575.67

Credited January 1, 1922 $575.67

Add 4 per cent of $575.67 23.03

Depreciation cliarge, January 1, 1922 $o98.70

Amount of depreciation reserve, January 1, 1922 $1,174.37

Credited January 1, 1923 $575.67

Add 4 per cent of $1,174.37 46.97

Depreciation charge, January 1, 1923 $622.64

Amount of depreciation reserve, January 1, 1923 $1,797.01

Credited January 1, 1924 .$575.67

Add 4 per cent of $1,797.01 71.88

Depreciation charge, January 1, 1924 $647.55

Amount of depreciation reserve, January 1, 1924 $2,444.56

Credited January 1, 1925 $575.67

Add 4 per cent of $2,444.56 97.78

Depreciation charge, January 1, 1925 $673.45

Amount of depreciation reserve, January 1, 1925 $3,118.01

Deducting from .$3,175 the various amounts credited

to the reserve so as to obtain the corresponding book

values at the close of each year, we have the following

:

Charge to

Book Value Depreciation

January 1, 1920 (Cost) .$3,175.00

January 1, 1921 2,599.33 $575.67

Januarv 1, 1922 2,000.63 598.70

January 1. 1923 1,377.99 622.64

January 1, 1924 730.44 647.55

January 1, 1925 56.99 673.45

Shifting the Weight of Depreciation. From a mathe-

matical standpoint, the Straight Line Method is a

special case of the Sinking Fund Method when i = 0.

For in this case every power of r is equal to 1, and
the left-hand side of the equation becomes nz. The
smaller the value assigned to i, the more nearly uniform
the charges to depreciation become.

But suppose it is desired to shift the charge for de-

preciation still more to the later years than the figures

shown in the schedule based on t = 0.04. All that is

required is to assign a larger value to i. The fact that

this is called a Sinking Fund Method does not require

that the rate used shall be such as would be yielded by
an actual sinking fund. Charges to depreciation are

separate from fund for replacement of the asset.

For instance, putting i= 0.10 gives the following

eqitation for finding z:

gx M?° l =$3,175-.So7

r=-

1.10 -1

S3,11SX0.10

1.61051 - 1

= !?510.72

The reserve is accumulated as follows

:

Credited January 1, 1921 $510.72

Credited January 1, 1922 $510.72

Add 10 per cent of $510.72 51.07

Depreciation charge, January 1, 1922 $561.79

Amount of depreciation reserve, January 1, 1922 $1,072.51

Credited January 1, 1923 $510.72

Add 10 per cent of $1,072.51 107.25

Depreciation charge, January 1, 1923 $617.97

Amount of depreciation reserve, January 1, 1923 $1,690.48

Credited January 1, 1924 ". .$510.72

Add 10 per cent of $1,690.48 169.05

Depreciation charge, January 1, 1924 $079.77

Amount of depreciation reserve, January 1, 1924 $2,370.25

Credited January 1, 1925 $510.72

Add 10 per cent of $2,370.25 237.03

Depreciation charge, January 1, 1925 $747.75

Amount of depreciation reserve, January 1, 1925 $3,118.00

Deducting the amount in reserve from $3,175 to

obtain the corresponding book value, we have the fol-

lowing schedule

:

Charge to

Book Value Depreciation

January 1, 1920 ( Cost ) $3,175.00

Januarv 1, 1921 2,664.28 $510.72

January 1, 1922 2.102.49 561.79

January 1, 1923 1,484.52 617.97

Januai->- 1, 1924 804.75 679.77

January 1, 1925 (Scrap value) ... 57.00 747.75

Taking a rather extreme case, assign to i a value of

50 per cent. The value of z in this case is $236.44. and
the schedule of book values and depreciation charges

will be found to be as follows

:

Charge to

Book Value Depreciation

Januarv 1, 1920 (Cost) $3,175.00

Januarv 1, 1921 2,938.56 $236.44

Januarv 1, 1922 2,583.90 354.66

Januarv 1, 1923 2,051.91 531.99

January 1, 1924 1,253.93 797.98

January 1, 1925 56.96 1,196.97

Here the charge to depreciation the last year is

nearly five times that for the first year. If this differ-

ence is considered excessive, then all one need do is to

choose a smaller value for i. The interesting point in

the whole series of computations lies in the fact that if

one does not care to use the Straight Line Method,

he can adopt a method which will shift the deprecia-

tion from the earlier years to the later ones to as little,

or as great, an extent as he plea.ses. The book values

corresponding to t^O (Straight Line Method),

i = 0.04, i — 0.10, i = 0.50 are shown in Fig. 1. But
whether the difference between the depreciation

charges for the first and the last years be great, or

small, the charges increase from year to year.
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3. Reducing Balance Method In tliis case, the book values decrease with great

Xow what if it is desired to shift the charges to the
r^Pi'lityat the first, especially where there is a small

earlier years, and have them decrease vear bv vear? ^'^'j^P \^1"^- ^^ ^^^,
^'^^f

'^ ^'^""l^^
to have no scrap

To accomplish this there are two methods in "current ]^^f'
*'^^°

^, ^°>^", ^'^'"^ "j'^* be arbitrarily used;

use which will next be described. This is based on ^]
tor example. Otherwise this method cannot be em-

the assumption that the book value at the beginning ^ ?^,^ ^ ^, "

, .

of any year bears a constant ratio to the book value ,^"' method is supposed to meet the requirements

at the close of that vear '^ '^
^^'^'^^ ^° ^'^^ "P ^^"^ depreciation charges

Denoting this constant ratio bv k :

during the first few years. The trouble is that it makes
these charges entirely too high at the beginning; and it

The initial book value (Cost) is C
'snot possible to modify the method. However, a means

The book value at tlie close of the first year is Ck ^^ ^^^^? this will be offered later in this article.

The book value at tiie close of the second year is Ck-
The book value at the close of the third year is Ck^ 4 -p^g Weighted Year Method

The book value at the close of the wth year, which must In this method, it is assumed that if q denotes the
equal the assumed scrap value, is Ck" depreciation during the la.st year of the estimated life

of the asset, then the depreciation charges during the
The value of k is therefore given by the equation first, second, third . . . (n—2), (n—1), nth year are nq,
Ck" = S, which can be solved by usins logarithms. (n

—

l)q, (n

—

2)q . . . 3q,2q,q.
Eeverting to the illustrative example: Since the total of these charges must equal the original

cost less the scrap value, nq+{n— l)q+{n —2)q+ ....
317.5 A-- = .57 +3„+25+g = C-S.

A
-3J-- qX ^ =C-S.

log k = (log .57 — log 317o')/.5

= (1.7.5.58749-3.5017437) /o
= (48.2.541312-50) /.5

= 9.6508262-10

From this the numerical value of k may be found;
but it is not required. Simply begin with the loga-

rithm of the known book value January 1, 1920, that

is, of the original cost, and add the logarithm of k

as found above to obtain the logarithms of the suc-

cessive book values, as follows:

Log. (book value, Januarv 1, 1920) that is,

log. 3175 3.5017437

Add log. k 9.6508262—10
Log. (book value, Januarv 1, 1921) 3.1525699

Add log. k 9.6508262—10
Log. (book value, Januarv 1, 1922) 2.8033961

Add log. k 9.6508262—10
Log. (book value. Januarv 1, 1923) 2.4542223

Add log. k 9.6508262—10
Log. (book value. Januarv 1, 1924) 2.1050485

Add log. k " 9.6508262—10

Log. (book value. January 1, 1925) 1.7558747

The logarithm of the book value January 1, 1925,

is, as it should be, the logarithm of the scrap value,

thus affordinir a check on the work.

The book values at the various dates as obtained from

their logarithms, together with the corresponding de-

preciation charges, are as follows

:

Charge to

Book Value Depreciation

Januarv 1, 1920 .$3,175.00

January 1, 1921 1,420.92 $17.54.08

Januarv 1, 1922 6.35.92 785.00

Januarv 1. 1923 2S4..59 351.33

Januarv 1, 1924 127.36 157.23

Januarv 1, 192.T 57.00 70.36

Applying this to the concrete example,

59+49+37+2<7+9=S3,175-S57
1.57 = .?3,118

(? = .?207.87

The book values and depreciation charges are as

follows

:

Charge to

Book Value Depreciatiot*

January 1, 1920 (Cost) .$3,175.00

January 1, 1921 2.135.65

January 1, 1922 1,304.17

January 1, 1923 680.56

January 1, 1924 264.82

January 1, 1925 56.95

$1,039.35

831 .48

623.61

415.74

207.87

A diagram of the book values based on the Reducing
Balance and the Weighted Year Jlethods, together with

those based on the Straight Line Method, is shown
in Fig. 2. The trouble with these methods is that in

one ca.se the charge to depreciation the first year is five

times that for the last year and in the other it is about

twenty-five times as great. If this disparity is pro-

hibitive, then, since these methods are both inflexible,

what orderly course remains for one who wishes a de-

creasing series of charges to depreciation t

The Adapted Sinking Fund Method

The purpose of this article is to outline a flexible,

orderly, logical process by which charges to deprecia-

tion may be made as nearly uniform as one may desire,

or be made to increase from year to year as rapidly as

one could wish. The Sinking Fund Method can be

made to serve this purpose simply by using a negative

value for the hypothetical interest rate. The curves

showing the book values for different values of 1 then
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lie all below the diagonal, differing from it little or by

a great deal.

For instance, putting t= — 0.10 in the formula, zX
rn-1

r -1
C— S, we have the following:

'.X

0.90^-?

0.90 -1
= 153,175 -$57

2=S3,118X—0.90-7
.59049-1
0.10

--^'^^^X
0.40951

= S761.40

Subtracting from $3,175 the amount standing to the

credit of the Reserve account at the close of each year,

to obtain the corresponding book values, the schedule

of book values and charges to depreciation are

:

Charge to

Book Value Depreciation

January 1, 1920 (Cost) $3,175.00

.Januar>- 1, 1921 2,413.60 $761.40

January 1, 1922 1,728.34 685.26

January 1, 1923 1,111.61 • 616.73

January 1, 1924 556.55 555.06

January 1, 1925 57.00 499.55

The diagram of these book values is shown in Fig. 3.

3,500 ipW



Materials Handling' Methods Tliat Have
Added to Industrial Profits

Experience Data on Actual Installations'

By GEORGE E. IIAGEMANN
Associate Editor, Man'aoement and Administration

TIIK saviiifrs realized and added to profits as a

result of usingr materials handling equipment

to rei)]aee hand labor have been made a matter

of record in many plants. Two eases cited here add

to the evidence already presented demonstrating the

economies of mechanical apparatus.

A l.j-ton Brownhoist crane at the Gillespie-Eden

Corporation has been operatin<r since 1011. It handles

coal from cars to storage and thence to boiler house for

36.36 per cent of the time, and takes care of 10,400

tons annually. Pig iron is moved from the railway cars

to electric crane runways by the crane. About I.SO tons

per week are thus unloaded and tiie operation con-

FlO. 1 J;"lKTEtN-TO.\" LOCOMOTIVE CRANE HANDLING I'lO IrON

sumes another 36.36 per cent of the crane's time. For
the rest of the time the crane handles scrap and does

miscellaneous odd jobs about the plant.

In the course of manufacturing, a large (puintity

of curlings, shearings and chips are produced. Tliese

are loaded into cars by the crane operating a bucket

equipjied with teeth. About two cars a week, or 70

tons, are thus handled.

The miscellaneous work jierforined includes unload-

ing steel plates and lock bars from cars to storage, un-

loading foundry coke and limestone, and shifting cars.

Formerly these jobs were done either by hand or by

means of hand-operated devices.

Briefly, the cost of iuindling has been cut as follows:

Coal 21 per cent; pig iron 46 per cent; .scrap 46 per

1 See Manaoement and An\n\-isTK\Tios-, ^^;ly 1924, p. Uru,

for additional data.

cent. The crane has

saved its original cost in

less than 21/-. years of

operation on this work.

Index Number
658.281 Mechanical handling

658.281(002) Cost of conveyor

systems

TABLE 1. COST OF OPF,R.\TIOX—15-TON BROWNHOIST CRANE

»-,.wo.oo
Depreciation- .,„

20 years

. ., . 21 $7,500X0.07
Average interest at 7 per cent = on^ o

Repairs and maintenance
Coal. }i ton per day X 300 days = 75 tons at So per ton.
Labor, 1 operator. »-M) per wk. X 52 wks. = $2.0S0

1 helper, $25 per wk.X 52 wks. = 1.300

Total labor

$375.00

27.'>.62

500.00
375.00

3,380.00

Total annual operating cost $4,90.i.62

Tons—handled (see details below)
S4<)05.62

Average cost per ton-
,^^^^^^^^

AnnuAl cost, hand method (see foUonnnK data) . .

.

- , ,. . tH.OSS.OO
.\verage cost per ton, hand method— - -

,
-—-.

^o,4l-Kj tODS
Total annual saving—$S,OS8.00—$4,905.62
Average saving per ton—$0.3456—$0.2096

Cost or Ha.vdlixo Coal
Annual cost chargeable to coal—$4,905.62X30.36 per cent

Tons handled = 200 tons per wk.X.52 wks
$1.7S3.fiS

Cost per ton

23,400

$0.3096

»S,0SS.00

$0.3456

$3,182.30
$0.1360

$1,783.68
10.400

10.400 tons
Hand labor required, 4 menX2 days per wk.X52 wks.X

$4.00=. $1,664.00
Cost of operating 2 small conveyors 600.00

Total cost of conveyor method

.

$0.1715

, ,
$2.2fi4.(Ml

Cost per ton, conveyor method— .

.\nnual saving on coal—$2,264.00—$1,783.68.
Saving per ton of coal—$0.2177—$0.1715. . .

.

$2,264.00

0.2177

$480.32
$0.0462

Cost or Handuno Pia Iron

Annual cost chargeable to pig iron = $4,005.62X36.36 per cent-
Tons handled = 4 cars per wk.X 52 wks.X 45 tons

»1.7S3.6.S
Cost per ton = -—

-

$1

0,360 tons
Hand labor required = 4 men, 1 day per car at $( per day—$16 per

carX20S cars
$3 32S 00

Cost per ton, hand method — . ,'-.7.—' 9.380 tons
.\nnual sa\nng on pig iron = $3.328.00—$1,7.83.68
Saving per ton of pig iron=» $.3556— $.1906

783.68
9.360

$0.1906

3.328.00

$0.3556

$1,544.32
$0.16.W

Cost op H.\xduno Scrap

.\Dnual cost chargeable to scrap - $4,905.62 X 27.28 per cent
Tons handled = 2 cars per wk.X 52 wks.X 35 tons

„ . .
»l..!3«.2.^

Cost per ton =

3.640 tons
Hand labor required -4 men, IH days per car at $4 per Hay -$24

per carX 104 cars

„ , , . , $2,406.00
Cost per ton, hand method — „ ..„3.M0 lona
Annual sa\-ing on scrap - $2. 106 00—$1 .338.25
Saving per ton of scrap - $.6857—$.3677

»l,338.2.i
3.640

$0.3677

$2,496.00

$0.6.S57

$1,157.75
$0.3180



694 Management axd Administration Vol. 7, No. 6

T.\BLE 2. CO.ST OF OPEIl.\TIN'G LINK-BELT CONVEYOR, QU.ARTER CAPACITY

Item



StaiidanJ Forms for Office and Shop Use
Management Data Summary—Number 27*

SI;LE('TI<;>X of paper is the first requirement in

inakinnr up shop and office forms. Tlie ailviee of

the printer is useful, but for best results it is

necessary tiiat the customer have a kiuiwl.-dL'-- I'f ci-r-

tain fundamentals.

Use requirements determine the i>ro]"M- liind of

paper to choose. Such requirements are based on four
main factors:^

1. Longevity—The length of time which the paper
must resist deterioration.

2. Treatment—Tiie amount and severity of handling.

folding, or exposure to which the paper will be

subjected.

3. Impress—The hand or mechanical method of apply-
ing the reading matter, illustrations, decorations,

or rulings.

4. Appearance—The character or sense appeal in the

paper itself.

Deeds, life insurance Index Number
policies, and stock cer- 676(003) Paper standardization

tificates are of the class 651.71 Office forms
requiring permanence

.

legal documents, controlled by statutory limits, are of

the semi-permanent class, while daily records are in the

temporary cla.ss.

Treatment to which paper will be subjected involves

the consideration of:

1. Amount and frequency of handling—number of

times daily, weekly, etc.

2. Period of handling—days, weeks, months, or years.

3. Character of handling—normal, rough, abusive,

•i. Amount and character of folding.

5. Exposure to unusual conditions of dirt, grit, mois-

ture, industrial fumes, etc.

6. Amount of protection against abrasion and misuse,

with reference to method in which kept or carried.

Longevity depends on the kind of materials in the

pai)er. Mechanically made wood-pulp produces the

newspaper grade. Chemical wood-pulp is produced by
treatment to remove the lignus material and retain

tiie cellulose. The further this process is carried, the

better the i>aper. Cotton and linen rags are 100 per
cent cellulose and produce the most lasting paper.

Treatment that the paper must stand determines the

tensile and folding strength, stiffness, and body or

weight that it must have. Loft-drying produces a

more uniform and stronger sheet than machine-drying.
Impress involves several considerations. In otfset

printing shrinkage is a factor; in mimeograph work,
absorbency : in pen and pencil \VoTk. non-absorbin<r and
erasive qualities. Finish, weight, color, opacity, and
stiffness are also involved.

Appearance is influenced by personal opinion and
depends on materials, but principally on the finish.

The latter is produced by one of four general methods

:

Machine finiNJiinir; super-calendering; sheet calender-

ing; and sheet-plating, which consists in transferring

a surface imi)re.vsion from a fabric to the paper.

The longevity requirement depends on how long the

paper is to be kept. Paper may be selected on the

basis of its permanency as follows:

Time to be Kept Life and Make-up of Paper

1 to 3 years Temporary—Xo rag necessary

5 to 15 years .Semi-pemianent—25 to 60 per cent rag
content

20 years or over Permanent—75 to 100 per cent rag neces-

sary

* This article is one of a series which gives in concise, factual
form standnrdizp<l methods and accepted practice gcnerallv ap-
plicable in industri.il operations.

1 See ilanagenunt Enpini-eriiifl, January 1923, p. 61, "Select-
ing Paper for Sliop and Office Forms," by C. L. Barnum.

Table 1 shows the kinds of pajier suitable for various

purposes in forms and stationery

:

TABLE 1. CL.\SSIFICATION" OF PAPERS ACCORDING TO USE

Service

Bookkeeping machioes.

.

Hectograptiing

KixD or Paper

Letter-press printing.

(t>T>e and rule)
Litnographing

Mflchine ruling

.

Mimeographing

.

Multigraphing .

.

Pen wriline. . .

Pencil writing.
TypewTiting .

.

Bond, generally.
Ledger for penr>anence.
Bond, ledger, writing, or

bristol.

, iBond, ledger, writing, or in-

I

dex bristol.

'Same as for letter-press
I printing.
[Bond, ledger, writing, oi

I

bristoL
Unsized, absorbent.

I
Bond, ledger, writing, or in-

dex bristol.

Ledger and flat writing.

j
Bond or bristol.

Bond or bristol.

Rru.KRKS

'23 to 130 copies obtainable.

Shrinkage la a factor in two-
color work.

High-grade unglazod bonds
may cockle.

Use bond or ledger if ngned
in ink.

High-grade for erasure.

Appearance can be classified only as

:

1. Representative—From whom sent, to whom sent, or

of message contained.

2. Distinctive—With reference to distinguishing color

or make-up.

3. Novel—A non-standard condition, in most cases to

be avoided.

In office and factory forms—excepting letterheads,

invoices, etc., which are sent to customers or prospective

customers—a paper selected on the basis of longevitj-,

treatment, and impress will have sufficient appearance

for the purpose.

For multiple copies of forms colors have often been

used. There is a growinvr tendency, however, to

abandon colors and distingui>h cojiies by large out-

lined numerals.
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Colors for multiple cojiies of forms are usually

:

Original

Duplicate

Triplicate

Quadruplicate

White
Buck, primrose, or canary

Pink
Blue

When the kind of paper has been selected according

to the above considerations, the size for each specific

purpose must be determined. Sizes are based upon
dimensions of original sheets, and involve tveo require-

ments, for best results

:

1. For economy, thej' should cut without waste from
original sheets.

2. For simplicity, the number of sizes used for all

purposes should be limited to a reasonable min-

imum, avoiding abnormal dimensions.

A Committee on Simplification of Paper Sizes was
appointed by the Bureau of Standards, Department of

Commerce, from all groups of paper makers and users,

on August 30, 1921. This committee has recently pre-

sented a report whose findings haA'e just been pub-
lished - as standard recommendations to be tried out

by manufacturers and consumers of paper for a year,

starting July 1, 1924.

The sizes of original sheets adopted in this report

as desirable standards are listed below. Book and
magazine papers, although beyond the scope of this

data sheet, are included as a matter of information

because of their use in advertising matter, house organ.s,

etc. ; and, likewise, roll sizes are noted in each instance.

1. Book papers, including advertising matter (and
catalogs).

Sheet Sizes—in.

26 X 29

25 X 38

32 X 44

35 X 45yo

Double Sizes—in.

29 X 52

38 X 50

44 X 64

451/2 X 70

Roll sizes 25, 26, 28, 29, SQi/a, 32, 33, 35, 38, 41, 42,

44, 451/2, 46, 50, 52, 56, 61, 64 in.

2. General office and factory forms and letterhead

printing:

Sheet Sizes—in.

17 X 22

17 X 28

19 X 24

Double Sizes—in.

22 X 34

28 X 34
24 X 38

Roll sizes 17, 19, 22, 24, 28, 32, 34, 38 in.

3. Bond, writing and ledger forms:

Sheet Sizes—in.

17 X 22

17 X 28

19 X 24

Double Sizes—in.

22 X 34

28 X 34

24 X 38

- Pamphlet on "P.-ijior," Elimination of W.aatc spries, pub-
lished by the Department of Commerce, March 10, 1924.

Out of these sizes can be cut practically all of the

business forms and letterheads, and many envelopes

that are in use.

4. Ledger paper for record and blank book purposes

:

Sheet Sizes—in.

16 X 21

18 X 23

17 X 28

19 X 24

5. Bank checks

:

Sheet Sizes—ix.

19 X 26

19 X 28

Double Sizes—in.

21

23

28

24

32

36

34

38

Double Sizes-

26 X 38

28 X 38

-in.

Roll widths for (3). (4), and (5), 16, 17, 18, 19, 21,

22, 23, 24, 28, 32, 34, 38 in.

6. Loose-leaf record book sheets and forms :
^

221,0 221/0 241/2 X 2414

Table 2 shows sizes of forms that the report of tlie

Committee on Simplification lists as cutting without

waste from the standard original sheets recommended

:

table 2. sizes of forms for letterheads, office and
factory forms that cut and print from standard
sizes of bond ledger and writing papers without
waste.

No.
FROM
Sheet

2 out
4 out
6 out
6 out
5 out
S out
9 out
10 out
12 out
12 out
15 out
1.5 out
16 out
IS out
20 out
20 out
24 out
24 out
28 out
28 out
32 out
32 out

17 X 22 In.

11x17
8Hx 11

8K X 7 'i
SHxll
4^x11
5^x8H
5H x 7 'i

iH X 8V2
41-4' X 7 ?i,

56 J X 5H
4H X 5^g
3M \7'i
414 X 5V2
3^x555
3% X ^'A

3^x4Vi

2% X 51^
3>/8x4M
2Hx5^^
2H X 4K

22 X 34 In.

17x22
Ux 17

7 »» X 17
UxllJii

814x11
.51,5 X 17
7%xll,'4
6?4X 11
7 »i X 8V«
5Vixll?ii
4?/sxll,»i.

634 X 7 ?i

5H X »},i

55^x7 ?<;

iH X 8^
i'.-ix %H
3Vg X 8V^
5H X 5H
5Hxi%
3Hx8H
2?ix8^
*H X 5,^

17 X 28 In, 28 X 34 In

14x17
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quirement of the average business organization

:
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Standard Type Faces

Alternate Gothic No. i

12 POINT CAPS AMERICAN TYPE FOUNDERS CO.

ABCDEF6HIJKLMN0PQRSTUVWXYZ&.,-';:!7S1234567890

News Gothic condensed
lO POINT CAPS AND LOWER CASE AMERICAN T. F. CO.

ABCDEFGHIJKLMNOPQRSTUVWXYZ&$1234567890
abcdefghijklmnopqrstuvwxyz. ,-';:!?

NEWS GOTHIC Extra Condensed
12 POINT CAPS AND LOWER CASE AMERICAN T. F. CO.

ABCDEFGHIJKIMN0PQRSTUVWXYZSJ123456J890

abdefgtiijkJmnopqrstuywiyz.,-';:!?

Copperplate Gothic, heavy
12 POINT NO. 26

ABCDEFGHIJKLMNOPQRSTUV
WXYZ&..-:;!?$1234567890

copperplate GOTHIC, BOLD
12 POINT NO. 46

ABCDEFGHIJKLMNOPQRSTUV
WXYZ&.,-':;!?$1 234567890

copperplate GOTHIC, heavy CONDENSED
12 POINT NO 16

ABCDEFGHIJKLMNOPQRSTUV
WXYZ&..-::!?S1234567890

Fiii. 1 y.\MPLE Of Staxd.\ru TvrE—Fui-L Size

Index bristols come in .size.s for u.se as follows

:

Size of Sheet—ix. Sizes of Cards Cut—in.

20U X 2434 3x5, 4x6, 5x8
991' V 981^ ^^/a^SH card for mailing or en-
"'" ~ '"

( closure in a No. 6^4 envelope.

9-1 ' 'ini ' (3x5. Cuts more at a time than
-J

,
- X .ju ,0

I ^^^ 20U X 2434 sheet.

O.J „ 001/ f
3i/2x5^2- Post card weight and

" ~ '"
( finish.

New forms should lie built on a standard size sheet,

rather than cutting sheets to fit the form. A 50 per

cent paiior waste may result from hajihazard laying

out of iirinting. If 2. 4. 6. 8, IG or more of the same
form can be set up at a time, the co.st may be less on

a large order than single runs. In all cases a 1/16 in.

trim all around gives the printer a little leeway and
l)roiln('<'s uniform results.

The following sizes, out of the many in Table .3

are recommended '" as ample for in-actically every re-

•'' See Manaijiment Engineering, Febriiarv 1023, p. 117,
"Stand:ir.l Sli.<.t.i ,,f Paper for Forms," by C. L. Bnrnum.

3x5 in.

31/2 X 8I/0 in.

414 X 51/0 in.

7 X 8V. in.

31/2 X 414 in.

4 X 6 in.

51- X 814 in.

81,2 X 11 in.

81/2 X 14 in.

With regard to standards of printing little can be

said, as there has been no concerted effort toward unity.

This is true also of Germany and other European
countries, where, however, paper sizes have reached
an advanced stage under the leadership of the national

standardization committees." As an example of what
can be aeeomplislied in the line of type standardization

the accompanying specimens are reproduced. Fig. I

represents portions of a standards sheet ' used to indi-

cate correct sizes and styles of type to use in printing

up business forms.

Layout of forms has not been standardized, except

to a limited extent by groups of management engineers,

and in large individual organizations operating several

plants, where the economies, of uniformity are self-

evident.

c See "Papierformate". Diiibuch 1. Normenausschuss der
Deutschen Industrie (Standards Committee of German In-
dustry).

' Courtesy of Williamson & Burgdolt. Bulletin No. 101.

T.\BLE 3. SIZES OF FORMS THAT CUT AND PRINT WITHOIT
WASTE FROM STANDARD FLAT PAPERS

NOUC-AL
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TABLE 3. SIZES OF FORMS THAT CUT AND PRINT WITHOUT
WASTE FROM STANDARD FLAT PAPERS— (Coniin«crf)

TABLE 3. SIZES OF FORMS THAT CUT AND PRINT WITHOUT
WASTE FROM STANDARD FLAT PAPERS—(Conliinicrf)

Nominal



A Comparison of Premium Wage Plans

Jol) Costs, Amounts of Wa^vs and Relative A(lvanta^a\s

Under Different Systems

By HOBKRT V. MILLKK
Industrial Engineer, The Pfaudler Company

IN
recent years there has been an increasing amount

of interest shown amony: manufacturers and other

students of industrial problems in the so-

called premium-wage plans. ^lany concerns have

found it desirable to change over from the ordinary

day-work and piece-work plans to some one of the

premium systems. Before taking up any of these in

detail, however, let us first consider some of the funda-

mentals common to all premium plans. The.se are:

1. A certain base rate per hr.

This base rate depends on the skill required for

the job, pi-evailing rates in the community, and

other considerations. It is not fixed but is

subject to revision at any time.

2. The standard time for the job.

This is understood to be the normal time for

completing the job, after allowing for fatigue,

delays, etc.

3. The incentive allowance.

This is understood to be the operator's share in

the extra efficiency created, due to the elimination

of waste, etc., by the management and the men.

Perhaps an examjile will illustrate it clearly:

Suppose a job is now requiring, say, 2 hr. to

complete. A careful time- and motion-study indi-

cates that it can be done in, say, 0.87 hr. This

is the ideal or minimum time for doing the job

and cannot be realized over any considerable

period. Provision must be made for fatigue, per-

sonal necessities, unavoidable delays, etc. This

extra provision varies, of course, with conditions,

but in general may be assumed at about 1:3 per

cent of the minimum time. Addition of this per-

centage to 0.87 gives 1 hr., which becomes the

standard time for doing the job. It will be noted

that the standard time in this example (which

is tyjiical of a good many day-work shops) is just

one-half of the actual time. Now in order that

standard conditions be attained, it may be neces-

sary that the management on the one hand install

new devices, standardize equipment, revise feeds

and speeds, improve workinir conditions, etc.: on

the other hand, the operator may liave to elim-

inate waste motions, and work faster.

Ordinarily, when the operator is a.sked to ex-

pend more energy and work harder, it is neces-

sary to give him an incentive or an extra wasrc

allowance. This is the incentive allowance anil

represents the operator's share in the extra pro-

duction created Index Number

through his CO- 658.3225 Premium wage plans

operation and that

of the manage-
ment. No hard and fast rule can be laid down for

this allowance, as it varies with conditions. In

the present example, it may happen that the in-

creased production is due, roughly, two-thirds to

the management and one-third to the operators.

The incentive allowance would then be set at one-

third or 33 1/3 per cent.

In comparing premium plans, it must be

remembered that the incentive allowance would,

of course, be the same for all plans. Further-

more, wages for a definite period would be the

same at standard conditions under all plans;

direct labor costs of the job would also be iden-

tical for all premium sy.stems at standard condi-

tions. Any other basis of comparison would lead

to a contradiction.*

For the purpose of this article, let us assume the

following operating conditions:

Base rate = $0.50 per hr. ; incentive allowance

33 1/3 per cent = 1/3.

Working daj' = 8 hr. ; actual time for the job
= 2 hr.

Standard time for the job = l hr.

Under these conditions, day wages would be

:

Actual : 8 X $0.50 = $4.

Standard: (8X $0.50) -f 1/3 (8 X $0.50) =
$4 + $1.33 = $5.33.

Direct labor costs for the job would be

:

Actual: 2X$0.50 = $1.

Standard: (IX $0.50) + 1/3(1 X$0.50) =
$0,500 -f $0,167 = $0,667.

It may therefore be said that wages at standard con-

ditions on tlie basis of the as.sumptions made are $5.33

per day, and costs per job at standard are $0,667 for

all ]n-emium plans.

The premium plans to be ecmsidered are the follow-

ing: (a) 100 per cent Premium; (b) Emerson; (c)

» For a very interesting exposition of this point, see ilanagt-

mciit Enginre'rinp, June 1022, p. 370, "Wage-Payment Plans

—

A Discussion," by Harrington Emerson.
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Bedeaux; (d) Rowan; (e) Halsey 50 per cent; (f)

Barth and (g) Gantt. As stated above, these plans are

similar in that (1) they are all based on a time stand-

ard; and (2) they all pay a certain base rate. The

chief difference occurs in (1) the method by which

actual performance is related to standard; and (2)

the amount of the allowed time, which marks the point

at which premium starts.

The 100 per cent premium plan pays for the actual

time worked, plus all the time saved.- Expressed in

another way, if a man does a job in less than the allowed

time, the 100 per cent plan pays an amount equivalent

to the product of his base rate and the allowed time.

The Emerson plan pays for the actual time worked,

plus a percentage bonus depending upon the "Emer-

son
'

' efficiency, which is found by dividing the allowed

time by the actual time. The bonus rate is then found

by referring to a table. This rate varies from 25 per

cent at 67 per cent efficiency to 20 per cent at 100

per cent "Emerson" efficiency. Above 100 per cent

the percentage bonus is the same as the increase in

"Emerson" efficiency. For example, 120 per cent

efficiency would carry a 20 + 20 = 40 per cent bonus.

The Bedeaux system expresses all relationships in

terms of "points". A point represents "the normal

amount of energy expended," or from another angle,

the normal amount of work due in a minute. Obviously,

normal production will be at the rate of 60 points per

hr. Incidentally, 60 points per hr. marks the place

at which premiiun starts. If more than 60 points per

hr. are produced, the operator receives credit for 60

points, and in addition thi-ee-fourths of all points pro-

duced over 60. The remaining one-fourth goes into a

pool which is apportioned to those on indirect labor,

including superintendents, foremen, move men, etc..

who are supposed to be responsible for that portion of

the increase.

To calculate an operator's earnings, the points

allowed are multiplied by the rate per point, which in

the case of a $0.50 per hr. man would be 5/6 cents =
$0.00833 per point. For example, suppose an operator

produces 700 points in 8 hr. ; he would be allowed the

normal production of 60 points per hr. or 480 points,

and three-fourths of the surplus of 220 points, or

165 points, making a total of 645 allowed points. His

earnings would be [480 + ^4(700-480)] $0.00833 =
645 X $0.00833 = $5.37.

The extra 55 points (700 — 645) would go into a pool

which is apportioned to the indirect labor as stated.

The Bedeaux system is very similar to the Ilalsey

75 per cent plan. As it works out, an operator is paid

for the actual time worked, plus three-fourths of the

time saved.

The Rowan sysfetn pays for the actual time, plus a

percentage bonus equal to the percentage time saved.

Expressed mathematically, the wage is:

. , . / Tmie saved \ . . , .

Actual time+( -—
;

—

-.— I Actual time
\ Allowed time/

base rate.

Since the premium rate can never be greater than
unity, the wage can never exceed twice the base rate.

The Halsey 50 per cent system pays for the actual

time, plus one-half of the time saved.

The Barth system is quite different from the previous

plans described. Under this system the time paid for

is represented by the geometrical mean of the actual

and allowed time. The wage would be

:

VActual time X allowed time X base rate

The Gantt system is similar to the 100 per cent plan,

except that the allowed time and the standard time are

the same. This follows because under the Gantt sys-

tem the operator miist reach standard before premium
is received. The Gantt plan, as will be shown, is sim-

ilar to the day-work plan below standard and the 100

per cent plan above standard.

In comparing these several premium systems, the

basis of comparison must be determined. In this article

the job basis is used, but the same conclusions could be

reached with any other basis. Using the job basis of

comparison we are interested in knowing how costs and

wages vary under the different systems as the time

varies from, saj', 2 hr. to 0.60 hr.

The first step in such a comparison is to calculate

the allowed time for each premium sy.stem. These cal-

culations are all based on the assumption made, that

at standard (job time ^ 1 hr.), the operator will re-

ceive one-third more than his base rate. The calcula-

tions follow

:

100 per cent Premium :

Allowed time = l + (lx ]
=1 -^0.33 = 1.33 hr.

Emerson:

33 § per cent bonus is given at 113 per cent "Emereon"
efficiency.

Allowed "time = 1X1.13 = 1.13 hr.

Bedeaux:

The object of the calculation for this system is to figure

the number of points which must be produced in the

standard time (1 hr.) so that the_^earnings will be one-

third more than the normal rate.

Let x = the standard or job points.

o = the rate per point.

f
3) /4 \

Then 60 -h (I -60)^ a = (.a)60.

a: = 86.7 points.

Roxvan:

Let y= allowed time.

Ihen = -.

y 3

Solving, y = \.oQ hr.

Halsey 60 per cent:

1

3 2 / ''\—

—

• =-; Allowed time = l-f lx^ =
O.oO per cent 3 \ 3/

I

Barth:

Allowed time = ( 1 X

Gantt:

l-fO.67 = 1.67hr.

78 hr.

= The time saved is represented by the difference between the
allowed time and the actual time. It varies for each svstem.

Allowed time = l hr. (by definition).

Now assuming that the time of doing the job varies
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from 2 hr. to 0.60 hr., what will be the effect on costs

and wages? To illustrate, suppose that the time is

1.15 hr.. which probably appro.ximates normal oper-

ating conditions, as it is 87 per cent of standard.

The calculations of costs and wages at this point follow

:

100 per cent Premium:

Cost = 1 .33 X S0.50 = $0,667.

Wages = ??:^XS = $4.63.
l.lo

Emerson:

1-13 9S.3 per cent "Emerson" efficiency; bonus

1.15 rate from the Emerson table = 18.3 per cent.

Cost = (1.15 xSO.50) +0.183(1.15 xSO.50) = $0.575+$0.105
= 80.680.

SO.680 „ .,_„^ ages = -;-rr- XS = S4.73.
1.15

Bedeavx:

86.:
Job points = 86.7; point hr.=^ = 75.3;r^JS,g^"^

Cost (direct labor) =

S0.6S5

60+ (75.3-60r
1.15

X S0.00833 =

Cost (pool) =
1

(75.3-60)- -pXS0.00833=S0.037

Total cost = 86.7 XSO.OOS33=S0.722 (or $0,685 + S0.037
= $0,722)

Wages (direct labor) = "/.. x8=.S4.76
l.lo

(75.3 X8)-(60X8) l-^ +480 S0.00833 =$1.76

Pool premium (S hr.) = ^//. X8 = §0.25

Rowan:

1.15

(75.3x8) -(60x8) $0.00833 =$0.25

(I nO-l 1 T '

•

^^' ) (1.15X$0.50) =

(1.15X$0..50) 1.23 =$0,709

Wages=?^X8 = $4.93
1.15

Halsey 50 per cent:

Cost = (1.15 X$0.50) +

= $0,705

/l.67-l.lo\
S0.50 =$0.575 +$0,130

Wages =??4^X8= $4.90
1.15

Barth:

Cost =.?0..50 V 1.15x1.78 =S<t.7 15

Wages =*^\8 = $4.97
l.lo

Ganlt^:

Cost = 1 .15 X$0.50 = $.575

W„ges=??4Px8=$4
1.1.1

The summarized calculations for each wage sy.stem

showing the variation in costs and wages, as the job

3 As already stated, no premium is received until standard is

attained. uihIit this iilnn.

time varies, are shown in Tables 1 to 6. These data

plotted as wage curves are shown in Figs. 1 and 2.

Referring to Fig. 1, the line XYZ represents the

day-work line, which is approximated by the curves of

the various premium plans. From Fig. 2, it will be

seen that the daj'-work wage is constant at $4 regard-

less of the time taken for the job. This condition is

theoretical and ideal because it is necessarj' in practice,

as stated above, to give an incentive to the operator as

a reward for the extra effort he is compelled to make
in reducing the time required for the job. It would
therefore be out of the question to expect a man to

reduce his actual time from 2 hr. to a standard time of

1 hr. without some extra recompense, especially if the

decreased time is due in considerable measure to his

100
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probably amount to a considerable sum over a long

period of time, it is not so great as to preclude a con-

sideration of other factors •n-hich must be taken into

account in selecting a proper wage plan. Some of

these factors will be mentioned later in the considera-

tion of each system.

The wage plans which apparently give the operator the

least, in reality give him the most compensation for

the same effort. This can be demonstrated by observing

the trend of curves A, C and E on Fig. 2. These

curves represent the 100 per cent premium (Halsey

100 per cent), Bedeaux (Halsey 75 per cent) and

Halsey 50 per cent plans. The 100 per cent

Premium plan gives the operator all the time that

he saves, the Bedeaux three-fourths, and the Halsey

o6 -.

X 5

I
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in which ease the lUU per cent plan would be at a

disadvantage.

7. Under the 100 per cent plan the operator must de-

crease his time 33 per cent before he starts to receive

a premium. With the exception of the Gantt, this is

the highest task of any of the premium systems and,

as such, is apt to discourage the low performance man
who is started on premium very much earlier under
other plans.

8. On Fig. 2, it will be noted that the 100 per cent curve

has a verj- steep slope above standard. This indi-

cates that a 100 per cent Premium operator will very

easily make excessive earnings if he happens to be

working on a rate which has been improperlj' set.

This danger is averted by the Rowan and Barth plans

as will be explained later.

(b) Emerson Plan
1. This system is perhaps nearest, at least in theory, to the

ideal wage plan. It starts a man on premium at a
relatively low increase in efficiency (15 per cent) and

Objection might be made to the pool on the ground
that it is pa>-ing twice for the same work. Another
objection that may be seriously considered is that the

Bedeaux arrangement would in certain cases endanger
quality of workmanship.
The Bedeaux system with the "point" feature enjoys

the advantage of noveltj' and uniqueness.

Allowing for the supervision bonus, this system at

the normal conditions assumed for this article (job

time 1.15 hr.) is about 8.4 per cent more expensive

than the 100 per cent plan; excluding the supervision

bonus it is about 2.8 per cent more expensive.

It has a high incentive requiring an )ncrea,se in effi-

ciency of 28 per cent before premium is received.

It requires considerable clerical work to figure earn-

ings and costs.

It is fairly easy to understand.

Including the supervision bonus, it results in constant

costs but about S.4 per cent higher than the 100 per
cent plan, as already stated.

TABLE 3. BEDEAUX PLAN
Xormal = 60 poliits per hr.; r = rate per point = $9.00S33

•d)
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(16.7 per e«nt increase of efficiency) in his approach

to standard conditions; and is consequently expensive

in its earlier stages. At normal conditions, however,

it is about midway between the two extremes in both

costs and wages. (5.7 per cent higher than the 100

per cent plan.)

2. It results in a small spread between the high and low

performance man.

3. Next to the 100 per cent plan, it is the simplest to

figure earnings and costs.

4. It results in varying costs.

(/) Barth Plan

1. This plan has a novel method of figuring earnings

based on the geometrical mean of the actual and the

allowed time. This plan, like the Rowan, limits the

earnings as the job time decreases; but an examination

of the curves shows that it has a more sweeping range

than the Rowan, and furthermore does not repress

superior performance but gives a constantly increasing

premium as the job time decreases. (See Table 6).

TABLE 4. ROWAN PLAN
Allowed time= 1.500 hr.

*(1)



Charts for Report Purposes
By H. X. STKOXCK

Industrial Engineer, Arthur Andersen 4' Co.

Index Number

658.532 Production charts

621.753 Chart making

THE rapid growth of the market for industrial that the data and iu-

and public utility investment securities has ere- formaticm should be pre-

ated a demand for the critical analysis of the sented in such a form

value of such securities among investment bankers, that the reader of the

The originators of such new inve.stment securities usu- report can quickly visualize the situation and under-

ally purchase the entire issue with their own funds at stand and confirm the conclusions drawn. A report

a wholesale price and then sell them to the general of this kind must be thorough and complete, but at

public. One of the prime

considerations in the pur-

chase of an investment se-

curity is safety of the prin-

cipal and stability of the

income.

In order to determine

this, it is neces.sary to

obtain considerably more
information as a basis for

an analysis and conclusion,

than is po.ssible from the

ordinary balance sheet,

profit and loss statement,

and valuation of the phys-

ical properties. Such an

analysis may be termed a

"commercial analysis,"

and the resultant report

covers such phases as sales,

markets, organization, per-

sonnel, results from opera-

tions, position in the indus-

try, systems and methods

of operating, trends and
tendencies and, in fact, all

such phases of the business

as might affect the future

earnings or influence the

payment of interest or

dividends and the retire-

ment of the principal.

Due to the variety of

subjects covered by such a

report and the necessity of

a detailed analvsis of the

STOCKHOLDERS

BOARD or DIRCCTORS

v/ce-fifcsioeK/r PREsioENr seCy- treas.

STOCKHOLDERS

BOARD o. DIRECTORS

VICE-PRESIOENT PRESIDENT S ECY-TREAS.
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Fio. 1 Chart Showing V.\rious Types op Letteriko

the same time should be

limited as to text. Were it

not possible to convey the

information and data in a

condensed manner, such as

through graphic charts,

the average report of this

kind would become ex-

tremely buUn- in text mat-

ter, and one of the essen-

tial features, that of

.juickly and clearly pic-

turing the situation to a

third party, would be lo.st.

When facts are pre-

sented for consideration in

graphic form, the whole

view of conditions is seen

at once. If columns of

ligures are looked at, the

eye sees and the mind

jrrasps only one point at a

time. Not only is ease of

comprehension gained by

this method, but the benefit

that comes from getting a

perspective is also ob-

tained. Many of the con-

clusions drawn are based

upon a study and analysis

of data, and graphic rep-

resentations more quickly

and clearly indicate trends

and variations than any

other method. The shape

of a curve gives a picture

subject matter so that definite conclusions can be drawn.of the trend without the necessity of translating figures,

it becomes necessary to adopt various means of visualiz- Variations from normal are quickly detected, the rea-

ing the information, and for studying the tendencies.son tlierefor analyzed, and the future effect thereof

In order to accomplish this, various methods of graphicstudied.

representation are used. A business survey report must not only be technically

correct in its data, analysis, and conclusions, but the

. , r r- I.- T5 . . make-up of the report should show a high grade of
Advantage of Graphic Representations

^vorkmanship, neatness, and logic of sequence of com-

In the final analysis the most important part of suchpilations. It, therefore, becomes necessary to study the

a commercial or business survej' report is the summarybcst methods of make-up and to determine standards

and conclusions. Since the summary and conclusionsso that no variations occur within the same report and

are based on specific information and data, it is obviousthat all reports are identical, in a broad way, as to the

70.5
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Time of Price Change. folds. The maximum vertical dimensiou will be the

same as for the single page charts, that is, an outside

vertical dimension of 12 in. and 11 in. within borders.

So that the fold will not conflict with the binding space,

the maximum outside horizontal dimension of the sin-

gle fold chart is 17 in., and the within border dimen-

sion is 151/2 in. Similarly, for the two-fold chart, these

dimensions" will be 25 in. and 23V2 in-, respectively.

: Reproductions of Charts

No doubt the majority of all engineering and design

drawings are reproduced by the contact print method,

the most popular one being the ordinary blue-print

which shows white lines on a blue background. The

brown prints are similar but the background is brown.

Black line, blue line, and brown line prints are also

used, showing black, blue, or brown lines on a white

background. The original drawings for such reproduc-

tions must be made on translucent material, or after

13

12

II

10

•s 9

1917

Fig 2 Typical Line Ch.\rt of the Simplest Form Show-

ing A COMP.\RISOX BY Ye.^RS OF XeT SaLES IN DOLL.\BS, PRO-

DUCTION in Tons, Net Profits in Dollars and Unit Price

Ch.\nges of Major Product

technical make-up of drawings, charts, tables, and ar-

rangements of text and exhibits.

A moi^t convenient size for such a report is 9 x 12

in. By adopting this as the standard size, all charts and

illustrations must be drawn or reproduced to a size

which will directly fit the 9 x 12 in. dimension, or

multiples thereof for folding purposes. The drawing

part of each chart is surrounded by a heavy border

line. A margin of at least one inch is always main-

tained between the left border line and the edge of the

sheet, for binding purposes. A margin of at least one-

half inch is always maintained between the right, top,

and bottom border lines and their respective edges.

The maximum full-sized chart, therefore, between bor-

der lines, is ly^ ^ H in.

Treatment of Large Charts

The majority of charts in such a report fall within

this size and all are drawn and reproduced full size.

Plowever, the usual report contains some charts, such

as those of the present, and proposed forms of organiza-

tion, flow sheets, etc., which are of such a size as to

make it impossible to draw them to a scale which, when

reproduced, will be of this size and still be legible.

"Whenever it is possible, these large charts arc laid out

in such a manner that they will spread out horizontally

so that it will not be necessary for the reader to turn

the report. These charts will consist of one or more

-Mahrial Cost

- Labor Cost

- Factory Exp.

I Selling i Adm.

- Total Cost
' Sales Price

Margii

1917

1.Z4

221

lAI

1.05

732
852

0.60

1318

4.12

2.55

1.72

1.31

9.70

9.SI

0.21

1919

4.26

2.12

1.36

1.47

10.41

11.09

O.i

1920

412
3.04

2. IS

I.T7

11.68

12.38

0.70

1921

4.6S

2.47

2.08

2.25

11.45

10.72

1922-

3.6/-

2.30-

1.73-

1.25 Z

8.89-

9.SI-

0.92-

FiG 3 Typical Line Chart and a Stjvtistical Exhibit,

Showing the Comparison of Unit Costs and Net Sales

Prices in Dollars per 100 Pounds

Note that the trend and relationship of factors may be much

more readily seen from the graphic representation than from

the statistical.

the drawing is made the material mu.st be treated to

make it translucent. All of the reproductions are of

the same size as the originals.

About the only advantage such types of reproductions

have is low cost of prints, and since this is not to be

given much consideration in the make-up of a high-

grade report, these methods have been replaced by the

photostat method. One of the mo.st important advan-

tages of the photo.stat method is the possibility in the

4
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reproducing process, of reducing or enlarging the

original. This gives the designer considerable flexibil-

ity in the layout and design of the charts and drawings.

h>ince reduced size reproductions have the same propor-

tion of effect on the vertical and horizontal dimensions,

all that is necessary is the correct proportioning of the

original so that any reproduction made will conform
with the report size.

^lany of the charts used in this type of a report arc

of such a nature that it would be physically impossible

for the designer to make the original small enough for

full-sized reproductions and conform to the standard

report sizes. However, due to the reduction feature

of the photostat process, reductions to one-half, or even

in some cases to one-third size, can be made and the

resultant print still be legible.

Photostat Reproduction of Special Material

At times it is necessary to include in these reports,

charts, drawings, or special illustrations not produced
by the examining engineers. Such material is of varied

size and make-up. but by means of the photostat process

all of this material can be enlarged or reduced and the

resultant prints be of standard report size. It will be

noted that this process reduces or enlarges the hori-

zontal and vertical dimensions in the same proportion.

If. for example, an original with a vertical dimension
of 15 in. is to be used in the report, this dimension will

need to be reproduced to 11 in. within the border and
a trimming paper edge allowance of one-half inch on

the top and bottom. This is a reduction of approxi-

3.000

2.500

2.000

1.500

jjlOOO

:§ 800

600
% 500

„ 400

1 300

I 200

c 150

I 100

"2 80

z 60
>. 50

S 40

^ 30
25

20

IS

10
1917 1918 1919 1920 1921 1922

Fig. 4 Another Type or Simple Line Ch.\bt Showing a
Coiip.^Risox, BY Vear.s. of Net S.vles by Groi'ps, in Doll.vrs,

AND Yearly Tot.u- Net Sales im Dollars

mately 27 per cent, and hence the horizontal dimen-

sion of the original will also be shortened by 27 per cent.

The graphic charts used for these reports consist, to

a large extent, of straight lines and circles requiring

very little drafting technique. The time consumed in

ContractHaCSl

ContractHaD-33
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O Represents $10,000 of I9Z2 Sales.

• Represents One Wholesale Dealer.

m

Fig. 6 A Ttpic.\l Geographical Chart Showing the Distribution or 1922 Sales in Dollars and of Wholesale Dealers

IN THE United States

For all practical purposes machine lettering is the

best because of the speed and unifonnity of execution.

The commercial typewriter, however, is not adapted

for this purpose. The letters on such machines are

prenerally of the Roman style, which style does not blend

with the drafting on the chart. The type should be

gothic and there must be an arrangement whereby the

size of the type can be quickly changed, for the average

chart has from three to four different sizes of letters.

A means also must be provided for rapidly changing

the spacing between letters, for on some parts of the

chart 10 letters to the inch are used while on others it is

necessary to use 15 or even 18. The carriage design must

be of such a nature as to permit the typing on paper

of practically any length. It is not unusual to have

charts 10 ft. long. None of this work can be done on

the ordinary commercial typewriter. However, there

are machines on the market which have all of the above

features, and it is this type of machine which is used

for practically all of the lettering work.

Fig. 1 indicates the contrast between the various

methods of lettering. The upper illustration shows
the inclined type of lettering, and the middle one a

vertical style. The bottom illustration shows machine
lettering, with three different sizes of type and three

different spacings, performed without removing the

paper from the machine.

The majority of the charts used for visualizing past

performance, the present situation, and the future
trend are line charts of the ordinary' type of plain

ruling or of logarithmic ruling depending upon wlu'llier

or not numerical differences or per cent variations are

to be shown. Organization charts of present and pro-

posed organization plans are combinations of lines and

circles and are classed as line charts. Bar charts are

less frequent, but are used where comparisons with

intervals of time are necessaxy. Geographic charts are

frequentl}^ used, and are ideal for analyzing sales and

marketing conditions and problems. The circle chart is

not used to any extent because other types of charts

will illustrate the same data either better or just as well,

and are easier to produce, since, in order to obtain the

full effect of a circle chart, it is necessary to color the

different sectors. They are not generally recommended.

A Typical Line Chart

Fig. 2 represents a typical line chart of the simplest

form but, as will be noted, contains considerable data

and clearly shows the relation.ship between the most

important governing factors of an industry. This chart

is a directly comparative, continuous history covering

a period of five j'ears. One can readily appreciate that

without this chart a great deal of text matter would

need to be included in the report to describe the trend

of the factors charted, whereas by the use of the chart

all that is necessary in the text is briefly to point out

the important variations, the reasons for these, and to

draw the conclusions therefrom.

Fig. 3 illustrates a typical line chart together with a

statistical exhibit, and because of this combination it

is readily understood by am'one. It also clearly indi-
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pates that it is far easier ami more rapid to detect the

trend and the ndationsliip of the factors from the

grrapliic representation than from the statistical exhibit.

The bar chart, at one time, was the favorite means for

representinp the division of factors into their compo-

nent parts. However, it has l)een found lliat tlic line

chart is more readily understandable, simpler in de-

sign, and illustrates eontinuitj' better than the bar

chart.

Chart Showing Percentage Fluctuations

Fi^. 4 illustrates a third type of simple line chart.

The data, however, are plotted on a logarithmic scale

and the chart consists of three banks of lo<rarithms.

To determine the trend of certain factors of a l)nsiness

it is necessary to study the per cent variations, and in

order to do this the numerical data must be plotted on

a logarithmic scale. These charts indicate the accelera-

tion of increases or decreases of the various factors, and
the angle of the lines with the horizontal show the com
parative positions of the groups to each other. No
matter what the locations on the chart, the angle of the

upward or downward inclination is the same for all

curves attested by the same percentage of change. The
curves plotted on this type of chart not oidy represent

percentage fluctuation.s, but at the same time the actual

values are shown on the scale. If the quantity increases

or decrea.ses were converted to percentages, and the.se

percentages plotted (m a natural scale, the disadvantage

would be that the actual values could not be shown.

Fig. 5 is a representative bar chart. This type of

chart is of special use when data are charted in direct

comparison with periods of time.

A typical geographical chart is illustrated by Fig. 6.

This chart indicates at a glance the market situation

with reference to a certain commodity not only as to

dollars of .sales, but also the distribution facilities

through wholesale dealers. The chart illustrates a

rather well-developed national distribution, and a well-

distributed marketing mechanism through wholesale

dealers.

Arrangement of Charts in the Report

One of the earliest practices was to keep all drawings,

charts, and detailed statistical information almost en-

tirely separate from the text matter of the rc]iort, even

in some instances not binding them with the report

proper. In these cases such information was considered

largely as an appendix and was purely supplementary
to the report. In other instances such information was
grou])ed in the form of separate exhibits, bound in the

report following the text matter, and referred to by
exhibit numbers in the text. This made it neces.sary for

the reader in every instance of reference to turn to the

end of the report and study the charted data, which
detracted from the reading. \ot only shoidd a report

be technically correct in its data, analysis, and conclu-

sions, but it is also verj' important that the entire ar-

rangement be logical as to the sequence of the subject

matter, be easily readable, and hoM the interest of the

reader. In order to accom|ilish this it is necessary to

allow a great deal of latitude as In the placement of the

charts in the text. The average report consists of a

combination of many different arVangements, the most
usual of which are :

]. Separate exhibits bound in the report following the

text and referred to in the text by exhibit numbers.
2 The arrangement of the charts into groups, and a

short, written analysis page added preceding each

group, or as a facing sheet to each chart. Such an
analjsis should call attention to points of unusual
significance even though such statements are a

repetition of what has appeared in the text.

''}. The jdacing of some charts in with tiie text, thus
making them part of the reading matter of the

rei)ort proper.

4. In some ca.ses it is advisable to expand more fully

upon certain phases of the business than would be

proper in the body of the report. In such in-

stances a separate exhibit is compiled, consisting of

both text and charts.

The u.se of graphic charts for a great variety of jiur-

lio.ses has become very i)opular. Tlie majority of
business men arc accustomed to this form of presenta-
tion and can readily analyze the data thus presented.
The method finds unusual adaptability in the field of
reports, and no doubt a great proportion of the sta-

tistical data found in such reports will eventually be
presented in graphic form.

A Way to Promote Sati.staction

By EVERETT W. HOWE

BIG companies lose valuable men because they are

not allowed to have any choice in the work they
do. If a man has worked faithfidly in one department
l>erhaps at a job where little real .skill is required, he
has most certainly shown that he is a valuable man
to the company, and to be sure his greatest immediate
value is at his old job. However, if he learns of an
opportunity in some other department where he may
])prhaps earn more and the work may be more agree-

able, he will undoubtedly use every effort to make a

transfer.

Most big companies have a means of transferring
which is theoretically correct, but which seldom works
out to advantage in actual practice. I'sually a man
learns of a vacancy in .some other department through
a friend who is employed in that department. If he
thinks he would like the job he goes to the foreman
and ap]ilies for it without having consulted his own
bo.s.s. If the vacancy must be tilled immediately, the

mail will attempt to get an immediate release from
his old boss. This often eauses hard feelings between
department heads, and the result is that the man leaves

the company.
.\s ;i remedy. ;i definite policy should be established

by which a man may better himself and also work to

the advantage of the employer- One way is to publish

a list of vacancies as they occur, and give all the men
a chance to change. When this is done the employ-
ment oflice slKudd have a man whose duty it is to

confer with all the i)arties concerned, with the object

of .securing satisfaction for all.
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Proof of Control

For 600 consecutive working days, the production of the

factory has exactly equaled daily the schedule of programs

laid out not less than four months preceding.

Colonel George D. Babcock

WE have few facts and little information as to the

degree of control which can be secured and main-

tained in the operation of indnstrj-. We do not know,

for example, wliether a reasonable average of perform-

ance should be of the order of 50 to 60 per cent of what

was planned, or to the order of 90 to 100 per cent.

Because of this uncertainty, the first two articles in this

issue are of extraordinary value and interest.

Taken together they give the broad results of an

installation of scientific management in a plant build-

ing heavy machinery.

The most striking single fact is, as Colonel Bab-

cock puts it:

"For 600 consecutive working days, the production of

the factory has exactly equaled daily the schedule of

programs laid out not less than four months preceding.

That is, four months earlier, the requirement was laid

down that certain definite items of product should

be completed and shipped on a particular day. This

requirement has been met without a single failure for

the period stated above."

If production can be exactly controlled over 600 con-

secutive working days, why can it not be controlled

over any period, barring calamities and acts of God
beyond the power of the executives to foresee and

plan for?

The Holt record tends to affirm such a possibility

and tends also to place the degree of perfection produc-

tion control in the high range of 90 to 100 per cent

of what was planned.

But, production control is by no means all of the

result. Quoting from Mr. Baker:

"In particular, scientific management has accom-

plished this for us ; we have absolute and definite con-

trol of our shop operations; we can today determine

the serial numbers of the product that will leave the

asseml)ly floor on a particular day next December, with

the full assurance that these particular items of prod-

uct will be delivered on that particular day and no

other. We have greatly improved the quality of our

product, and effected a substantial reduction in its cost.

We have eliminated laljor troubles and today have a

body of workei-s tliat is loyal and efficient, and which

will challenge comparison with other workers in the

industrj' anywhere.

In turning to what may be looked upon as more
remote factors where wise or unwise policy determina-

tion are all important, we have still a sti'ong testinionj'

from Mr. Baker in these words:
"It is a firm conviction that corporate control is

more dependent upon .scientific management so far as

plant operations may be concerned, than any other

one factor that enters into the financing for the cor-

poration 's requirements, sale of its product, and in fact

determinations as to the desirability of setting up
advertising budgets and other matters of this nature.

All of these are outstanding in the conduct of the

manufacturing institution as a whole, and must neces-

sarily be predetermined under a plan of this kind. All

of these eventually become a part of scientific manage-

ment, to the end that the institution is controlled in a

definite manner and one that can be understood by all.

In the face of such facts, concrete advantages and

desirable operating results, skepticism in regard to the

possibilit.v or advantages from the exact control of

operations fades away. Proof is given, that a high

degree of perfection and control can be secured to the

advantage of everyone engaged in or dependent upon

the operation of industry.

The Pressure for Dividends

THE stockholder cuts but a small figure in the

operating organization of the corporation. He is

at the "bottom of the heap". His most important

function is to contribute the capital that makes the

corporate equine go. Thereafter he participates in

corporate meetings, and hopes to participate in cor-

porate dividends.

It is to this last po.ssibility that the stockholders'

strongest interest is directed, for dividends are the

only means by which the corporate funds may be

diverted to his individual advantage. They are the

substance of the things he hopes for. If, then, he can

squeeze dividends out of the corporate structure by

means of pressure, that pressure will surely be brought

to bear.

Nor are the officers and directors one whit behind

the stockholders in their anxiety for dividends, for

these, if adequate, are the outward and visible signs

of corporate success—proof positive of the efficiency

of their management—the full and unquestioned jus-

tification for their being where they are.

There is, however, a marked diffei-ence in the atti-

tude of the stockholders and the corporate authorities

toward the declaration of dividends. On the part of

the stockholder there is an irresponsible and deter-

mined desire for dividends—a desire well expressed by

the old song which proclaimed with such emphasis

—

"We must have money and we don't care how". The

same strong desire for dividends exists on the part of

the corporate authorities, as has been said, but this is

tempered by their responsibility for tlie general and

contiiuiiiig welfare of the corporate business. An im-

proper declaration and payment of dividends may, per-

chance, bring their company to disaster and themselves

into pul)lic and serious condemnation. Accordingly

—

10
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save in the rare instances of fraudulent dividends—the

corjjorate authorities are very desirous that their divi-

dends sliall be above reproach ; tiiat there shall be

a free surplus from which these dividends may be prop-

erly declared, and, beyond this, free funds from which
they may be properly paid—that is without a depletion

of working capital that will cripple the company's
activities.

And yet. in spite of this honest intent on the part

of the corporate authorities, unwise and distinctly im-

proper dividends are frequent—dividends which bring

the companies into disrepute and sometimes to dis-

aster. And such ill-judged declarations of dividends

are usually due to the director's ignorance of the con-

ditions which make tiiem improper.

The article by ilr. Bliss, "The Protection of Work-
ing Capital." which appears on another page, addresses

itself to this very ]ioint, discussing in detail the various

appropriations and reserves that must be made from
profits or surplus if the balance sheet is clearly to show
that free surplus from which, alone, dividends may
with safety be declared.

The practical value of I\Ir. Bliss's article is obvious.

The procedure he outlines eliminates the danger of

depleting working capital by improper dividends de-

clared in ignorance of the real conditions. With both

tlieir own self-interest and the demands of stock-

holders pressing so insistently for dividends, the cor-

porate authorities cannot afford to ignore measures so

simple and yet so elTectually safeguarding their work-

ing capital from dividend encroachment.

Peaks in Industrial Power Load Curves

IT is commonly believed among electrical engineers

that there are two distinct peaks in the daily power
load curves of industrial plants which do not cor-

respond to the demands for power appropriate to the

work of those plants. Realizing, that if such peaks

actually exist, their elimination woidd tend to decrease

power i)lant investment and the cost of power, and
to lower production costs, ilorris L. Cooke, Director

of the Giant Power Survey for the State of Pennsyl-

vania, requested Governor Pinchot to call a conference

of representatives of interested industries and organiza-

tions to discuss the subject.

Mr. Cooke also wrote to a number of manufacturing
executives and management engineers to learn if their

experience substantiated the opinions of the electrical

engineers and. if so. what measures they recommend for

improving the present conditions.

Through the courtesj- of ilr. Cooke, ^Lvxageme.vt

AND Administration is able to report the views ex-

pressed at the conference tliat was held in ITarrisburg.

April 8. 1024. and also to give the opinions of rt'inv-

sentative industrial executives on tlie subject. Since

the elimination of power load peaks appears to be an
important contribution in the war against waste, it is

hoped that later a questionnaire concerning the causes

of. and remedies for. the present unsatisfactory indus-

trial power load curve can be presented to manufae-

tui'insr concerns througliout ttie count r\-. From the

expressed opinions and ideas of executives interested

in lowering their production costs it should be possible

to formulate a definite method of attacking the problem.

Mv. Cooke stated the purpose of the conference as

being an endeavor to find a way to conserve power
plant and industrial plant investment and output by

improving the industrial power load curve. This

curve, in the opinion of electrical engineers, has two
distinct peaks during the day, occurring about 9am
and 2 r Ji. After these hours there is a decline in the

load curve until the noon and night shutdown of ma-
chinery. In order to test the accuracy of this opinion

Jlr. Cooke obtained data from tiie Philadel]ihia Electric

Company for various typical industries in Pliiladel-

phia. and found that they agreed with the information

previously obtained. Later he obtained from Henry
Ford the power load curve for Ford's Highland Park
plant finding it also in agreement with the electrical

engineers' opinions; and finally this belief was sub-

stantiated further by a composite curA-e worked out

for the Pittsburgh district by Professors Rittman and
Ely of the Carnegie Institute of Technology-.

^Ir. Gompers, President of the American Federation

of Labor expressed the view that a study of the daily

load curve is not suflScient, but consideration must be

given the seasonal curve, the annual curve, and the

business cycle curve which extends through .several

years.

Mr. Gadsby, Chairman of the Special Power Survey
Committee, Pennsylvania Electric Association, stated

that central station companies had been studying this

subject for 2.") years; and had been trying to bring

about the very thing the conference was interested in.

by considering load factor in making rate schedules

and thus making it worth while in dollars and cents

for manufacturers to improve their power factor. He
suggested that consideration be given to the load curve
to be studied. Central stations are interested in the

24 hr. load curve, but industrial executives are inter-

ested in the 8 hr. or working-day load curve.

Attention was called to the fact that daily load curve
is not typical of annual load curve, and the annual load

factor for any industry is much less than the daily

load factor. Because of this it is necessary to decide,

for the purpose of study, the basis upon which load

factor is to be determined and the period over which
the load curve is to be drawn.

Mr. Gadsby cited several instances where the load

factor had been improved as the result of a study
of its characteristics followed by proper action on the

part of both the management and workers. He pointed
out tliat different industries must use different methods
to improve fiieir load factors, but he suggested 6 sub-

jects which he believed should be considered by each
industry: determination of existing conditions, the re-

lation of power to working conditions: the relation of

power to costs; after deciding that present conditions

can be improved the suggestion of ways and means
for its improvement, the realization that lOfl per cent

load factor is unattainable, and a resume of the entire

study sliowing the net result in conservation of power
aiul how it may l)e seetired.

Mr. Xoonan. President of the Electrical Workers'
Inion. gave his opinion that peaks in the use of power
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are caused by three things : Carelessness of the work-

men, neglecting to shut off machines when not needed,

or using them improperly ; friction caused by idleness of

machine at night or during noon hour and attendant

cooling of bearings and lubricant; and habit of both

management and men in operating the average manu-

facturing plant inefficiently.

Mr. Russell, Vice-President, Philadelphia Electric

Company believed that seasonal variation and the

effects of business cycles have more bearing on the

question than the daily load curves, inferring that im-

provement of the daily load curve would not result

in great reduction of total power plant capacity

required.

Mr. Sniffen, Manager of Westinghouse Electric and

Manufacturing Company, emphasized the fact that the

power companies" greatest cost is capital cost, so that

the highest possible load factor is essential for their

plants; and that reduction in cost of power can be

brought about quicker through improving load factor

than by any other way which has thus far been tried

or proposed.

W. S. Murray said that capacity factor is more im-

portant than load factor, and that the fullest utiliza-

tion of capacity of power plants can be accomplished

through interconnection of power equipment and

transmission lines.

The replies to the questionnaire sent out by Mr.

Cooke form a very interesting and instructive addition

to the .subject discu.ssed at the conference, and, as the

writers are all actively engaged in industrial manage-

ment, their thoughts and views have a strong slant of

practicality. Space prevents quotation in full of all

the replies, but representative extracts will be given

which show the attitudes of this group of manufac-

turing executives.

H. S. Person, Managing Director of the Taylor

Society wrote:

The current l)elief of electrical engineers concerning load

cur\-es . . . checks with my understanding of the situation.

. . . The solution of the problem of smoothing out the

curve lies in the development of a system of management

for each individual plant which is comprehensive in that it

reaches back through the planning and scheduling of tech-

nical oi)erations to market analysis, and the planning and

scheduling of a predetermined balancing of sales and pro-

duction whifh will make possible regularized utilization of

the mechanical facilities including power of the i)lant.

In reply to further questioning by ]\Ir. Cooke as to

why, with a given demand for production in a plant

during any day, the energy demand required for that

production should not be spread equally over the day

instead of being jammed into morning and afternoon

peaks. Dr. Person wrote again

:

My empirical judgment ... is that where such peaks

occur there is absence of ade(|uate planning, scheduling,

provision of necessary materials and tools, moving materials,

and so on. The absence of these things causes a delay in

actual machining and power consumption for a period in the

morning and early afternoon. The let-up in work in the

late forenoon and afternoon ... I believe is due in large

part to the fact that without proper plaiuiing, scheduling.

and tasks, individual workers do not know just how to lay

out their work so as to make termination of a job coincide

with the termination of the hoiu's of labor, and to make jobs

and hours of labor come out even, jobs are spread out over

the latter part of the afternoon and forenoon period.

A. E.

wrote

:

Barter, Works Manager, The Plimpton Press

Our curve jumps in the morning when the machines are

started, then drops and runs along very uniformly until

just before noon, when the machines are shut off. It goes

up after the noon hour after the machines are started, drops

down, runs along fairly uniformly until night when it drops

again. Of course there is a variation of the load due to

shutting down machines if work cannot be so planned as to

keep the factory busj-, but we make every effort to keep

the plant running continuously, and while we have not

attained perfect results we have made considerable advance

in that direction.

Sanford E. Thomjison of the Thompson and Lichtner

Company said :

'

' With well-balanced management and
spreading the work uniformly, unquestionably the de-

mand for electric energy will be more uniform".

Walter N. Polakov wrote

:

Speaking of the individual establishments, there exists, of

course, a large and neglected possibility of equalizing the

load throughout the day by means of co-ordinating the func-

tions of various departments and co-ordinating the load

through a power dispatcher.

J. G. Heckman of Cheney Brothers wrote

:

Our records did show that there was a delay in Ijuilding

up a full load at the beginning of the working session in-

dicating that some departments and employees were dilatory

in getting to work after the starting bell. And, also, there

was a very marked decrease in the load beginning about a

half hour before the close of the session, indicating the

shutting down of machines in anticipation of closing time.

Thomas W. ^Mitchell of the Federal Trade Commis-
sion wrote: "I see no reason, other than the artificial

lighting load, why, if management and labor each do

their part in spreading work evenly over the day, the

demand for electrical energy' should not be prac-

tically uniform".

L. S. Tyler, Vice-President of the Acme Wire Com-
pany, after stating that their daily load curve varied

onl}' about .5 per cent from average said: "The only

suggestion I can make ... is that the work he more
careftdly scheduled. ..."

Joseph A. Carlin wrote

:

My impressions are that this is one more thing that can

be laid at the door of management. If management would

lead in the establishment of proper standards of i)erform-

ance, coiqiled with an incentive to maintain those standards,

both production and the power load curves would be more

uniform.

Hudson W. Roid offered a novel solution of the prob-

lem from the central station viewpoint when he wrote:

"Primarily the cause of high load curves in the power

load ... is too much regularity. . . . Industry is

overstandardized as far as the element of working

hours is concerned".
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NEWS OF EQUIPMENT
FOR THE MANAGEMENT

f

This dcpartoic-iit is comlucted to give the
essential facts in regard to items of in-
dustrial equi|inieiit which have recently
heen placed on the market, and which may
be used in the operation of manufactur-
ing concerns. As the sources of the items
are rei)utable manufacturers, ^[A^•AOEME^T
AND Adminlstkatiox ;iccej)ts this infor-
mation as reliable.

T
Reel Li ft in 14: Trailer

HE awk- Index Number
w a r d 658.281 Lifting trailer

s h a p e ami
•rieat weisrlit of reels and cable has
made their liamllin;; a difficult prob-

lem, usually solved by employin":

gan^ of 4 or 5 men with pinch bars

and similar tools to maneuver the

reels frnm place to place.

Tkailek

The Mercury Manufaeturin'r Com-
pany has developed recently a

trailer, which, in conjunction with

an electric tractor permits one man
to pick up, transport, or maneuver
cable reels of any size and any
weight up to 5 tons. This "Lif-

trans" trailer, as it is called, consists

of a structural steel frame |)roviding

an openinp; into which tiie reel fits

and a lifting device for raising and
luilding the reel in position.

The motive power for the lifting

device is supplied by a heavy duty

motor drawing its power from the

storage batteries used to operatr the

tractor. The entire control of the

reel lifting mechanism is so arranged
that it can be handled by the tractor

operator from the tractor seat.

A number of safety devices have
been incorporated in the control ar-

rangement. The reel can be lifted

only to a predetermined height and
is lowered slowly until sufficient

i'k>arancc is provided to remove the

siiaft upon which it is su|>ported

while on the trailer. These devices

prevent any operation from going

beyond a point where it is designed

to stop. Automatically operated

brakes are provided to prevent any

coasting effect. If the tractor be-

comes uncoupled from the trailer

the plug attachments on the pro-

tected wires connecting the trailer

motor with the tractor

storage batteries pull

out. entirely disconnect-

ing the 2 machines.

These trailers can be

built to handle any size

reel and any weight up
to :) tons. Sjiecifications

for a trailer with capac-

ity for a reel 84 in. in

diameter and 42 in. wide

follow: length 8 ft. !»

in. ; height o ft. 7 in.

;

width 5 ft. 19 in. : turn-

ing radias. 10 ft.; lift

12 in. maximum; speed

of lift, loaded 12 in. per

min. ; unloaded 24 in.

per min. ; weight 3000 lb.

Man-Cooliiii: Fan

F<>
I{ the Index Number

relief of 621.63 Mechanical fans

o V e r li e a t e d

men working in steel mills, foun-

dries, forges, and similar places elec-

tric fans which will, at least, keep

the warm air in motion are being

used more and more extcnsivt'ly. A
new man-cooling fan is being manu-
factured by the American Blower
Company. It is built in 2 sizes:

wlieels 21' 4 in. and 37' i in. in diam-

71.?

Fiii. 1 M.i.s Cool;;.<. i\\:.

eter; operating at 1725 and 1120
r.p.m. ; requiring 1 and 4 hp. re-

spectively.

Brick-Cleaninu: Machine

ADEVICE Index Number
w h i C h 628.28 Labor-saving

cleans mortar devices

from old bricks and permits their

subsequent use is being manufac-
tured by JIaroa ^lanufacturing

Company. The cutting units are

made of special composition man-
ganese and chrome white iron, and
special types can be obtained which
will removi- ciincn-ti- mortar. The

F' . I Bkick Cle.\niso Machi.ne
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average cost for replacing cutters is

about 10 cents a thousand bricks and

the entire set can be replaced in 5

or 10 minutes.

The manufacturers claim that

savings on broken bricks will often

average $4 per day over hand meth-

ods, and an average saving in wages

of $9 a day can be obtained if hand

labor is being paid $3 a day.

The outfit is 5 ft. long. 3 ft. wide,

and 3 ft. high. It weighs about 550

lb. and can be moved easily by one

man. It can be furnished with or

without power consisting of either

water- or air-cooled engine or electric

motor.

Watertight Service Box
A N E W Index Number

New Tip for Elecrtic

Cutting

Index Number

621.93 Cutting devices

with an i'ljlj
1 velocity in f

toward thi' ^^
I jet result intr HlM

N E W
s e r vice

box called the

"Noark," which is a combined

switch and cutout, lias been devel-

Tip for
Electric
Cutting

621.3117 Electric

switch box

AN i m -

. prove-
ment has been

made in oxy-acetylene cutting ap-

paratus in the development of a new
cutting tip by The Alexander Mil-

burn Company.
The feature of this tip is a method

of heating the gases and preheating

the cutting oxygen as

well as giving velocity

to the jets. The mix-

ture of the gases takes

place in passages in

the seat. This mix-

ture then passes into

an annular pa.ssage

whore it is given an

additional mixing.

The gases are then

separated into pas-

sages leading to the

tip. Here the pre-

heated flames are pro

jected

creased

clined

oxygen jet

in a speedier cut and Vu;. i

narrower kerf. In

cutting tests the fol-

lowing economies in

the use of this "Super Tip" over

standard tips have been obtained

:

Time

—

17.5 per cent; oxygen—10.9

per cent ; acetylene—25.0 per cent.

The tip is provided with a renew-

able seat which makes it unnecessary

to remachine or discard used tips.

This renewable seat alsofacilitatesthe

cleaning and maintonance of the tip.

^

Fig. 1 .Watertight Service Box

oped by The Johns-Pratt Co. It is

designed for use where it is advisable

to provide protection against acci-

dental contact with live metal parts

and where a compact installation

containing both a switch and cutout

is convenient. It can be used either

;is a switch or cutout and also to lock

iijf current supply to motors driving

machinery which is under repair.

They ai-e suitable for controlling

all the light and power circuits of a

factory. In such service the boxes

are made up into panels. They are

watertight, so can be used outdoors

as well as in sheltered locations.

They are approved by the National

r>oard of Fire Underwriters both as

'iitouts and switches.

The enclosing case is made of

heavy cast iron which is rugged and

practically rust-proof. A rubber

gasket is used to make the box water-

tight, and porcelain bushings lead

the conductors into the boxes.

They can be furnished for poten-

tials not exceeding 600 volts, and
range in size from 5 x 7 x 3% ^^- to

2T 4 x 26 X 9 in. and in weight

from 51 !• lb. to 225 lb. The ends of

the boxes are jilaned. drilled, and

tapped for the installation of con-

duit fittings.

Portable Elevator

AN elevator Index Number

L is beino- 658.2812 Power hoists

m a n u f a c -

tured for moving loaded trucks,

wheelbarrows, and similar equip-

ment from one elevation to another

and in places where the usual freight-

elevator would not be practical. The

machine may be used for portable

or fixed position work. It is suitable

for serving various machines and

hoppers, between floors, from floor

to box cars, or other jilaces where

elevating is necessary.

The equipment is self-contained

and does not require extraneous sup-

port. The platform remains level

under the eccentric loading of

moving trucks. Electrical controls

are provided to stop the movement
of the platform at the upper and

lower limits of its travel. The start-

ing and stopping of the motor, the

operation of the limit controls, and

the movement of the platform are

governed by electrical devices, elim-

inating mechanical fixtui-es.

The machine is driven by a motor

through a silent chain and spur-gear

drive. The load is held by a brake

wheel, on the extended motor shaft,

i

FlL=. 1 I'OKT.\BLE ELEV.\T0R



Juno, 1924 ^fAXAGEMEXT AXD ADMINISTRATION 715

to which 2 brake shoes are connected
liy a compound lever arranfrement.
one end of the lever carryinj; the
core of a solenoid brake. The appli-
cation of electric current raises tiie

core and releases the brake, per-
mitting the platform to be elevated
or lowered.

Standard capacities range from
1000 to COOO lb. and platforms are
manufactured in sizes from 3^/. x 5
ft. to 6 X 10 ft.

This equipnipnt is manufactured
by tiie New Jersey Foundry and
^ladiine Companj-.

Dial Typt' TluTmoiiicter

AD I A L Index Number
type in- 662.612 Thermometers

ilicating ther-

mometer is being manufactured by
the Mote Meter Company, Inc., for
use on any industrial installations re-

quiring a recording thermometer.
The use of the dial with its red
pointer, black figures, and white
hackgroimd makes reading easy.

Capillary tubing up to 25 ft. in

lengtli can be used with the ther-

mometer permitting the dial to be
placed on an instrument board con-
siderable distance from where the
temperature is to be taken.

It is simply built and contains
only one bearing. The bracket is so

constructed that the dial can be in-

stalled in nearly any position. The
pointer is attached directly to one
end of a flattened, hollow. Bour-
don coil spring which, in turn, i-

connected by capillary tubing to a
hollow copper bulb placed where
the temperature is to be determined.

The bulb, spring, and tubing is

filled under pressure with treated

alcohol that has a uniform coefficient

of expansion per degree rise in tem-
perature. When tiie bulb is sub-
jected to heat or cold the alcohol

expands or contracts cau.sing the
spring to wind or unwind, and so

moving the pointer across the dial.

A device automatically compensates
for any difference in temperature in

the room through which tiie tubing
pa.s.ses so that the dial reading is the
true temperature at the point where
the bulb is inserted.

The thermometer can be furnished
for any range of temperature be-

tween 40 deg. and 650 deg. fahr. or
its equivalent in centigrade. The dial

weighs about 1 lb., and bulbs can
be furnished, within certain temper-
ature ranges, which can be screwed
into 1 in. pipes.

New Type Induction
Motor.s

Two new Index Number
types of 621.3 Induction motors

induct ion
motors are being manufactured by
the General Electric Company. The
SCR singlc>-phase motors nro ilc-

Fiu. 1 Dial Type Thermometer

Fig. 1 Rotor for KT-900 Motor

signed for constant speed at 40, 50.

or 60 cycles, are furnished in sizes

from lo to 10 hp., and are inter-

changeable for 110 or 220 volt cir-

cuits. The KT-900 type is a riveted

frame, polypha.se, induction motor,
of three- and two-phase squirrel

i-age, 60-cycle design, and is being
i'liiit in sizes ranging from \-y to

T> hp.

The new single-phase motor, oper-

ating on the squirrel cage induction

[irinciple, eliminates the short-eir-

"iiiting switches heretofore consid-

ered essential. It combines his;h

starting torque with low current tlr-

mand. the maximum and accelerating

torques being about 200 per cent of

full load torque without any low

points during acceleration. The no
load and full load speeds are, re-

spectively, about 3 per cent alxivf

and below synchronous speed.

Fig. 2 Type SCR Motor with Base

The electrical improvements em-
l)odied in the new polyphase motor
comprise reduced heating, higher
efficiency and jiower factor at full

and fractional loads, and increa.sed

starting torque. The maximum
torque ranges from 275 to 300 per
cent of full load synclironous torque
and the accelerating torque curves
are free from dips. The principle

mechanical improvements include an
increase in oil reservoir capacity, a

new method of ventilating to pre-

vent dirt from settling on the wind-
ings, and a cast motor of one-piece

construction having no joints nor
high resistance spots.

1

Reflector tor

Concentrated Li<:ht

7^< >K use in Index Number

a n y in- 658.242 Lighting

dustriai oper- devices

ation where a highly concentrated
light is desired over a limited area,

a new reflector has been developed

recently by Westinghouse Electric

and ^lanufacturing Company. This
reflector has been designed to give

r.i.. 1 lit.n.i.t TOR for Concentrated
Light
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a large light distribution from a 25
or 50 watt mill type lamp, and pro-

vide a high intensity of illumina-

tion over the working area. It is

particularly suitable in such work
as machine sewing, coil winding, and
other operations requiring accurate
vision.

The body of the reflector is a one-
piece steel stamping to which is ap-
plied a ground coat of fired porce-
lain enamel and then a finishing

coat of enamel, green on the out-

side and white on the inside. The
reflector is provided with a brass

holder so that it may be fastened on
a brass shell socket without other

support.

Drum Hoist Limit Switch

AL I ^I I T Index Number
S W itch 621.3117 Electric switch

developed by
the Roberts and Schaeffer Company
for use on their own automatic elec-

tric hoisting equipment is being of-

fered for use on other types of equip-
ment.

Thi.s switch is designed as a pre-

cautionary measure only and will

prevent overwinding of any elec-

trically driven hoist if all other con-
trol apparatus fails. It is a form of
insurance, and though it may sel-

dom come into operation, when its

use is needed it will prevent over-
winding and possible wrecking of
the hoisting equipment.

Its operation is simple. It is

wired between the terminals on the
electric control board, and .should the

drum overtravol. n snrin"' switch

automatically functions, breaking
the current and setting a solenoid

brake. To install the .switch it is

only necessary to tap a 5/16 in. hole

for the drive pin in the end of the

hoist drum shaft.

The switch is applicable for hoists

having a maximum average travel

of 128 ft., vertical lift, using a 36 in.

drum.

Leakproof Sleeve Bearing-

AN E W Index Number

type of 621.82 Sleeve bearing

sleeve bear-

ing for electric motors, designed
to prevent the leakage of oil into the

Fiu. 1 Drum Hoist T.imit .Suitc

Fig. 1 Le.\kpkoof Sleeve Be.\i:ixg

windings, or the entrance of dust

into the bearings, has been developed
b\- the Westinghouse Electric &
:Mfg. Co.

A connecting passage in the upper
part of the bearing housings secures

a condition of balanced air-pressure

in the separate cham-
bers into wliieli tlic

housing is divided liy

the bearing supports.

The action of the blower

at high speeds .sets u]i a

vacuum next to the in-

side of the housing and.

since it is impo.ssible tn

seal the housing at thai

point beeau.se of tlir

shaft passing through,

the vacuum is commu-
nicated to the space

within the housing itself.

Kor insjiection of the

oil ring, a large air-tight,

threaded pipe plug is

jn-ovided. Where the

shaft passes through the

bearing a method of

supporting the felt dust-proofing

washer is used in which the mental
cap has a diameter at least 14 i»-

larger than the shaft, thus lending
resilience to the felt.

By preventing oil leakage the

Sealed-Sleeve bearing eliminates

weakening of the motor insulation

by the lubricant and the resulting

short circuits and grounds. Oiling
once or twice a year is practically

the only attention the bearing re-

quires.

AutomaticTime Recorder

Index Number

621.52 Time clocks

Til E
Strom-

berg Electric

(.'0. is manufacturing an electric in-

and-out time-recorder which is fully

automatic in operation. It requires

no winding, oiling, or regulation.

The recorder has automatic day-
to-day card lift, in-and-out shift.

2-eolor ribbon mechanism to show
irregular time, and ribbon reverse.

A. M. time is printed in straight

light-faced type and P. M. time in

italic heavy-faced type. An im-

proved card abutment insures each

record being printed in the correct

space, and a protective type guard is

employed so that all imprints are

always clear and do not show top or

bottom of other imprints.

Recorders can be furnished to

show, in connection with the time
registration, either an abbreviation

of tlie day of the week or the date of

the month. These machines |)rint on
the f-ici' of the card.

\l lO.M-VTIC TiMK HelORDEK
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Accounting

Analysis
count.
James H

of Customer's Ac-
657:332.1

Kennedy. American Hankers'
Association Journal. April 1924, v. 17, pp.
644-64.'), 6S". This analysis is made for
the purpose of determining the value to

the bank of each customer's account. Cost
accounting as applied to banking.

Cost Accounts. 657.452
By G. H, Xewlnve. 17il pp. The \Vhite
Press Co. Washington, D. C. $2.50. This
book is a textbook for cost accounting
students and deals particularly with the
"how" of cost accounting rather than
with the needs and applications of costing.

There is very little theory, but the actual

operation of a cost system is described in

detail with numerous illustrative charts

and forms. In the appendix is given a
number of practical problems and the pub-
lishers will furnish bound, specially-ruled

books for use in solving them. Teachers
and X. A. C. A. members can also obtain

complete solutions of the problems from
the i>ublisher.

Cost Control for Knit Underwear
Factories. 657.677
Published under the auspices of The As-

sociated Knit Underwear M.auufacturers
of .\merica. 2,i9 pages. The Ronald
Press Company, New York, $5.00. This
work was prepared for the purpose of

enabling the association to furnish to mem-
bers a comprehensive and dependable guide
to the best cost and statistical methods. It

is the result of a five-year survey, con-

ducted at a total cost of $175,000, involv-

ing as it did the services of 22 account-

ants .ind firsthand studies in OR mills. It

presents simple working methods, with 105

forms, covering every phase of cost ac-

counting in a typical knitting mill. It is

n volume of much suggestive value to those

in other industries with similar problems.

Cost Finding in Knitting Mills. 657:677
By Stephen R. C.r.lnn. 204 pp. Bragdnn
Lord ami X'acle Co.. New York. $4.50.

''"here have been many books written on

the general principles of cost accounting

but the application of these principles to

n |)articular problem or even to a particu-

lar industry has been left to the reader.

The present work was written with the

belief that an executive should be able to

obtain a treatise covering the application

of general costing principles to his par-

ticular industry written by a specialist in

that line. It contains an outline of meth-
ods developed and installed in many rep-

resentative knitting mills throughout the
country and should be very valuable to

executives in that business. The entire

procedure necessary to control shop work
and determine costs is described in con-

siderable detail with a large number of
charts and diagrams.

Cost Records of 1923. 657.452
R. H. Lauberscheiiner. Fibre Containers.

March 1024, pp. 38-30. Five estimating
tables compiled from costs accumulated
and averaged during 1923 at the Corru-
gated Paper Products Co.

Describes Foundry Cost Plan. 657:621.72
Thomas Perkins. The Foundry. April 15,

1924, v. 52. pp. 303-306. Methods of ob-

taining accurate cost figures in the various
steps in producing eastings, in order to

eliminate the evil of flat rate per pound.

Finding and Making Use of Factory
Costs. 657.452
.\. W. Rowley. Imlii.strial Manar/ement
(X. Y.), April 1924, v. 67, pp. 195-200.

Charts. Detailed description of how ac-

curate cost figures are arrived at with a

minimum of extra labor. Eleven graphic
charts illustrate the text.

First Steps in Cost Accounting in Trade
Associations. 657.452
T. .T. Bnrkc. Paper Trade Journal. .-Vpril

10, 1924, V. 78, pp. 309, 313. Suggestions
by the Secretary of the Cost .\ssociation

of the Paper Industry as to how the Cost
committee can arouse interest and "sell"
to the industry the idea of installing cor-

rect cost methods.

Goldmarkpreise und Selbstkostenver-
minderung. 657.452
SchiibMchrin. Maxchinrnhau. Febniarv
28, 1924, V. 3, pp. 324-327. Problem of

imlnstrial cost accounting in Germany at

the present time as compared with 19H.

A Jobbing Shop Cost System. 657.452
^fnehinerl^. .\pril 1924. v. 30. pp. 595-59ri.

Illus. Cost system useil by the I'rbana

Tool and Die Co. Two forms are used

in the shop, while loose leaf books in the

office give complete information of each
job.

Relation of Depreciation to
Costs. 657.42
M. J. Smith. Canadian Maiiufactan r.

March 1924, v. 44, pp. 32, 34. Outlines

briefly seven methods of allowing for de-

preciation.

Advertising

Advertising Arts and Crafts 659.1(058)
.Tan. 1924. Semi-.Vnnual, 353 pp. Lee ic

Kirby, Inc., New York. $1.50. For the

purchaser of art work for advertising or

other purposes this book will provide a

valuable list of sources of supply. The
text matter consists of classified lists of

artists, engravers, lithographers, photog-

raphers, and similar callings, and gives

the address and telephone numbers of all.

More than half the book is devoted to ad-

vertising matter where the prospective pur-

chaser can find samples of the work done

by a great number of the indiWduals and
firms listed and thus can more easily deter-

mine which is best able to serve him.

Crystallizing Public Opinion. 659.13

By Edward L. Bcrii.iys. 21 < pp. Boni

and Liveright. X'ew York. $2.50. The
term '

' public relations counsel " is a new
one to most people but it is being used

to describe the profession formerly known
as '

' press agents '
'. To many the latter

term brings up thoughts of circuses, thea-

ters, and similar institutions, but Mr. Ber-

n.iys convinces the reader of his interest-

ing book that the public relations counsel

has a very real and useful field for work.

The counsel 's ta.sk lies in knowing what

constitutes public opinion and how to

modify it to serve his particular purpose.

The author illustrates how the problem is

solved by citing a large number of actual

cases wherein public opinion has been

sw.iyed for some special purpose. To the

manufacturer desirous of a broader dis-

tribution for his product, or to one who
wonilers why the public does not demand
his wares, this book will present some new

ideas.

Nine Ways to Get Buyers to Use Prod-

uct Correctly. 659.1

.John .\llcn Murphy. Priittrr.i' Ink

Mnnlhtn. April 10. 1924. v. 127. pp. 3-r.,

164. Gives methods in u.se by .several com-

panies for teaching the buyer how to use

the article he buvs. Shows value of in-

structional advertising.
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The Relation of Advertising to Capital

Turnover. 659.1

J. K. Mason. Printers' Ink Monthly,

April, 1924, V. 8, pp. 69-70, 112. Ulti-

mate object of advertising is full utiliza-

tion of plant capacity. It can put pressure

on a slow line and increase a popular line,

help simplification and create a demand for

greater production.

Werbung durch Karteiblatter. 659.1

G. Unger. Maschinenhuu, February 28,

1924, V. 3, pp. 328-329. Suggests to man-
ufacturers an advertising form card that

will be more permanent thau the page or

leaflet sent to subscribers in the trade maga-
zines. A card of uniform size, giving only

essential information can be kept and
filed. Many such would build a valuable

index and be more up to date thau direc-

tories.

Werbungspsychologie auf Ausstel-
lungen. 659.1

T. Konig. Maschinenhatt, February 28,

1924, V. 3, pp. 327-328. Value of psy-

chology in advertising.

When a Whole Industry Adver-
tises. 659.1

Buel McDaniel. The Nation's Business,

May 1924, v. 12, pp. 31-33. Practical il-

lustrations to show that co-operative ad-

vertising pays.

Building and Equipment

Building Programs and the Business
Cycle. 658.1

T. S. Hoklen. Buildings, April 1924, v.

61, pp. 903-907. Careful observance of the

cyclical trend, discounting the seasonal

trend, and knowledge of surrounding con-

ditions, as an aid in judging the best time

to build. Charts.

The Choice of an Industrial Building
Site. 658.21

M. M. Osborne. BuiUlinfjs, April 1924,

V. 61, pp. 881-883. (From Architectural

Forum). Factors entering into the selec-

tion of the locality and the actual site.

How the engineer and architect can be of

assistance.

Modern Maintenance of Plant and
Equipment. 7. Making the Most of Ar-

tificial Light. 658.242

W. G. Ziegler. Industrial Manayement
(N. Y.), May 1924, v. 67, pp. 287-293.

Methods of lighting; factors entering into

an efficient system which increases produc-

tion and reduces accidents.

The New Competition and Your Build-

ing. 4. Daylight and Modern Building

Construction. 658.24

W. F. B:illinger. Industrial Manafirmcnt

(N. Y.), AprU 1924, v. 67, pp. 250-2.54.

IIlus. Considers ratio of window area to

floor space, use of sawtooth construction,

improved types of glass, and surfacing

walls and ceilings.

The New Competition and Your Build-

ing. 5. Roofs for Industrial Build-

ings.

W. F. Ballinger.

658.23

Industrial Manacicmcnt

(X. Y.), May 1924, v. 67, pp. 297-302.

Illus. Advantages of the "A" type, the

Howe truss, and the sawtooth type of roof.

Various surface materials and their appli-

cation.

Economics

Adjusting Immigrant and Industry. 325

By William M. Leiserson. 348 pp. Harper

Brothers, New York. $2.50. This volume

is the result of a study iu methods of

Americanization prepared with the assist-

ance of the Carnegie Corporation. It con-

tains a comprehensive treatment of the

problems which confront American busi-

ness men in adjusting foreign-born laborers

to the demands of industry. Following

the statement of the problems considerable

space is given to solutions which have been

tried throughout the country, in different

types of industry. A large number of con-

cerns have given much thought to their im-

migrant labor and have adopted various

plans to make it more effective. Resumes

of these plans are given with some idea of

their success. It is a very interesting book

and will be valuable, as well, to anyone

who employs foreign-born labor.

America's Industrial Production Meth-

ods. 338

J. H. Barnes. American Economic Ee-

rifw—Supplement, March 1924, v. 14, pp.

109-116. Analysis of the home market

and how it is maintained, taking up in-

ventions, devices for handling enlarged

production, and the employment of the

labor released by these inventions.

Export Markets Offer Opportunities to

Tool Builders. 382

W. II. Kastall. Iron Trade Scview, April

3, 1924, V. 74, pp. 921-922. Greatest

chance lies in field formerly dominated by

German machinery exporters, and in coun-

tries now undergoing natural expansion,

.•IS Japan, Central Europe, etc.

Foreign Trade in Relation to Indus-

try. 382

F. C. Mills. M.\NAGEMENT AND ADMINIS-

TRATION, May 1924, v. 7, pp. 573-576. The

law of con\parative costs, the balance of

trade, prewar trade relations of the U. S.,

trade relations during the war, changes in

the exports and imports of the U. S. To

be continued in the June issue.

Fundamentals of Public Utility Power

Rates. 650.6(0023)

Egbert Douglas. National Engineer, April

1924, V. 28, pp. 151-155. Explanation of

the different charges iu public utility power

rates. How to figure current charges to

arrive at the amount paid per kilowatt-

liour. Private plant often has the advan-

tage both in load factor and cost of in-

st.-illation.

Nachrichtendienst fur den deutschen

Aussenhandel. 382

F. Ifniikrl. Maschinenhav, February 28,

1924, V. 3, pp. 330-331. Germany's prob-

lem of reestablishing her export trade.

How can the manufacturer best keep in

touch with international commercial ques-

tions, and what is the best way of dis-

seminating such information.

National Association of Railroad and
Utilities Commissioners. Proceed-

ings of the Thirty-fifth Annual Conven-

tion, Miami, Fla., 1923. 650.6

469 pages. The Eonald Press Company,

New York, $5.00. The National Asso-

ciation of Bailroad and Utilities Com-

missioners was organized for the pro-

motion of public interests and the dis-

cussion of matters connected with the regu-

lation of railroad, trolley, gas and electric

light and power, and other public utility

corporations. It also promotes uniform

regulations where such corporations operate

in more than one state, and works for co-

operation between state commissions and

the Interstate Commerce Commission. The

subjects brought up at the convention held

last December and fully presented in this

report include super-power, public owner-

ship and regulation, grade crossings, motor

vehicle transportation, and proposed

amendments to the Transportation Act of

1920.

Points of Law for Business Men. 347

K. K. Logan. The Canadian Manufacturer,

April 1924, v. 44, pp. 27-28. Covers leases,

sales questions, contracts, libelous letters,

etc.

Shifting of Occupations Among Wage
Earners as Determined by Occupational

History of Industrial Policy-

holders. 331(001)

Louis I. Dublin and Robert J. A'ane.

Monthly Labor Eevieu; -\pril 1924, v. 18,

pp. 34-42. Statistics compiled from the

records of the Metropolitan Life Insurance

Co., taken at the time of the issuance of

the policy and at the death of the policy-

holders.

The Socialization of Industries. 338

L. Kotany. American Economic Review

—Supplement, March 1924, v. 14, pp. 127-

139. Contends that industries differ widely

in operating ratios and while tliey may be

divided into two classes, only one of these

classes may be socialized to advantage.

Some Fundamental Concepts of Statis-

tics. 31

W. M. Persons. Journal of American

Statistical Association, March 1924, v. 19,

pp. 1-8. Purpose is "to consider the

nature of the argument which proceeds

from an examination of series of economic

statistics.
'

'

The Southward Trend of Manufactur-

ing. 38(75)

K. G. Macy. Management and Admin-

ISTR.\TI0N, May 1924, v. 7. pp. 517-522.

Tliis first section covers the Piedmont sec-

tion of the Carolinas. A map gives the

location of industrial plants and the text

describes the water supply, labor supply,

and tr:i asportation facilities of the dis-

trict.

Taxation: the People's Business. 336.24

Bv Andrew W. Mellon. 227 pp. The

Macmillan Co., New York, $1.25. The

question of taxation has been receiving

particular attention throughout the country

during the past months, and the controversy

has centered around the so-called "Mellon
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jilan'' of taxation. Hundreds of thou-

sands of words have been spoken and writ-

ten both for and against this plan until

the average business man is liable to fur-

get the real issues. In order that the lay-

niau may thoroughly understand the posi-

tion taken by the Treasury Department Mr.

Mellon has written this statement in non-

tei-hnioal terms, of the principles and poli-

cies upon which the "Mellon plan" is

based and of what results are expected

from its operation. It is a very clear ex-

position of a subject which is usually quite

unintelligible to anyone but an expert.

Whether the reader of the book agrees with

Mr. Mellon or not he is sure to gain a

much clearer understanding of the difficul-

ties accompanying the formulation of any
taxation program, and he will be in .1 bet-

tor position to judge the relative merits of

the various plans now under discussion.

Education

Can a School Turn Out First-Class

Machinists? 6(07)
C. O. Herb. Machinery. April 1024, v. 30,

pp. 622-625. Illus. Methods followed in

a trade school machine shop that is run on

a commercial basis.

Das Dampfkesselwesen und die Tech-

nischen Hochschulen. 6(07)

F. Dohne. Zeitschrift dcs Vcrcincs Dcut-

schrr Iiiptnieurc, March 29, 1924, v. 68,

pp. 310-312. Ways and means for enabling

Gorman technical colleges to give more con-

sideration to boiler technique in their cur-

riculum and research dopartnionts.

French Establish Foundry School. 6(07)
V. Delport. Iron Trade Seiieic, April 10,

1924, V. 74, pp. 992-994. Illus. Compre-

hensive plan to provide thorough prepa-

ration for foundry engineers and managers.

School is linked with apprenticeship system.

Has Psychology a Place in Modern
Business? 658.386

;S. S. Rowntroe, Jr. Biisinms Or{inni:atiiin

and Management, April 1924, v. 10, p. 25.

Stresses the value of training of employees.

Half of the article is devoted to motion-

study. ?i3[

Training Program for the Factory Fore-

man. 658.386

.1. K. Xovins. Open Shop Review, April

1924, V. 21, pp. 156-160. Difficulty of the

problem and the qualifications of the in-

structor. Of interest to executives, and to

the man who hopes to improve his position.

Uber Technikererziehung. 6(07)

.7. Schenk. Zeitschrift des Tcrcins Deut-

scher Inflenieure. March 29, 1924, v. 68,

pp. 313-31."i. Address delivered before the

Breslau technical college on ide.ils and

standards in technical training.

Fuel

Bituminous Coal in Large Water-Gas
Generators. 662.6

\V. ,1. Murdock. (Vii.« Afi'-Kecord. April 26,

1924, V. 53, pp. 555-561. Illus. Troh-

lenis encountered in changing from coke

to soft coal as a generator fuel. Rums

up result of experience in five brief state-

ments.

Bituminous Coal Trade and Prosper-
ity. 662.65
Black Diamond, March 15, 1924, pp. 295-

296; March 29, 1924, pp. 377-378; April

12, 1924, pp. 436-437; April 19, 1924, pp.
467-468. A series of articles in which gov-

ernment experts make exhaustive study of

industry and its relation to business in

general-—statistics and conclusions con-

cerning cost, price and profits. Charts and
tables.

Economic Phases of Coal Storage. 662.65

F. •'. Tryon ami \V. K. MiKoniiov. f'ni-

rrrsal Engineer, April 1924, v. 39, pp.
19-25. Charts. The practice of storaga

and its value from the viewpoint of the

periodic fluctuations in price and supply.

Generation of Power with Factory
Refuse. 662.6:628.54
K. Johnstone-Taylor. Power Plant Kn-

ijineering, March 15, 1924, v. 28, pp. 326-

328. Waste wood and other combustible

refuse—cocoanut shells, rice husks, mealie

cobs, and sugar cane refuse—as a source

of power, either by burning under boilers

or by gasifying for use in gas engines.

Miner's Wages and the Cost of

Coal. 662.65
By Isador Lubin. 313 pp. McGraw Hill

Book Company, Inc. New York. $2.50.

Nearly every year American manufac-
turers are presented with some new fuel

problem. Since 1919 bituminous coal

prices have fluctuated widely—from $2 to

.$10 per ton; 2 strikes have made it almost

impossible to obtain fuel at any price

;

and new price fluctuations and threats of

strikes or shutdowns are constantly occur-

ring. The miners and operators have each

held the other responsible for the prevail-

ing disorder and the question of wages has

been prominent in all their controversies.

This book, prepared under the direction of

the Institute of Economics, gives an un-

biased reWcw of the relations between

wages and the. cost of coal; shows how the

present condition is a natural result of the

system of wage-payment in vogne: and

olTers some valuable suggestions for a more
stabilized industry. To anyone who has

suffered because of the periodic strikes and

the wide fluctuations the information con-

tained in this book will be enlightening.

Powdered Coal in the Paper Indus-

try. 662.65

.\. .T. T. Taylor. Paper Trade Journal.

April 10, 1924. v. 7S. pp. 118-122. Pos-

fibilities of pulverized fuel in producing

cheap steam, essentials of a good system,

savings made possible by its use in the

paper industry boiler plant.

Power Plant Management. 662.75

Robert June. Thf Bhist Furnace and Steel

Plant. April 1924. v. 12. pp. 210-213.

Fifth of a series of articles, .\dvantnges

and disadvantages of fuel oil and factors

in its efficient use.

The Sizins; of Small Coal. 662.65

Thomas Fra.sor. Coal Indu.^tri/. Mar.h

1924. V. 7, pp. 121-124. Second article

cm methods of screening and sizing for

drv-clonning of coal and coke. Includes

t.iblcs of capacity tests on the electric

vibrating screen.

The Storage of Bituminous Coal. 662.65

W. Seymour. The Engineering Journal,

.\pril 1924, V. 7, pp. 183-1S5. Charts.

Losses that may occur in storage coal and
proposed remedies. Kecommen<ls screen-

ing the coal at the point of storage and
stocking the lump and screenings sepa-

rately.

Management

Budgetary Control. 658.14

W. Carswell. N. Y., 1924. National Asso-

ciation of Cost Accountants. Official Pub-
lications, V. 5, no. 16, 17 pp. Considers

the preparation of the budget and its ad-

vantages and gives sample budget reports.

Captains of Industry vs. Captains of

Finance. 658
Edward A. Filene. Harper's Magazine,

March 1924, v. 148, pp. 481-486. The
author believes that the tendency of finance

to control administrative policies in modern
industry is harmful to the best business

development. He shows how it furthers

social discontent and plays into the hands

of those exploiting this discontent.

A Decade's Development in Manage-
ment. 658
Henry P. Kendall. Bulletin of the Taylor

Society. April 1924, v. 9, pp. 55-65. The

new production capacity has put added

pressure on the production organization for

economies; on the sales organization for

greater volume; on the finance, account-

ing, and controlling organizations for exact

knowledge of internal and external con-

ditions.

Factory Management. 658

By Henry Post Dutton. 324 pp. The Mac-

mill.an Co. New York. $2.75. In this vol-

ume is presented a general view of f.ictory

organization and management. All phases

of management from financing to wage-

payment are covered to some extent. It is

obvious, however, that when the author at-

tempts to elucidate a subject such as ac-

counting, for example, about which volumes

and even libraries have been publishol. he

can generalize only and present few new

thoughts of practical value in a single

chapter of 15 or 20 pages. The book is

well written and. as far as it goes, handles

the subject satisfactorily.

Industriebetriebslehre. 658

By E. Hridobrock. .Julius Springer.

Berlin, Germany. 2?5 pp., illus., charts.

!(;4.20. A thoughtful discussion of the

main problems of industrial management,

costing, factory organlz-ation. wages, de-

preciation and maintenance, with examples

of cost systems for power plants and m.i-

chine works. The book is not intendetl for

beginners but for manufacturers and man-

agers of experience who wish a connected

elucidation of the broad principles of ef-

f.cient management.

Is Management a Profession? 658

W. E. Wickendon. N. Y., .-Vmerican Man-

agement Association, 1924. ( Spocijil

papers, series, no. 3). 2 pp. Distinguish-
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iiig chaiatteristic of professional activity.

Author believes there is being developed
a profession of management—professional

not only in technical expertness, but also

in codes of honor and accountability.

Management as an Executive Func-
tion. 658
John H. Williams. Bulletin of Taylor
Society. April 1924, v. 9, pp. 66-71. Em-
phasizes modern biology and psychology as

essential to the development of a science

of management.

The Mechanical Engineering of Manage-
ment in the Metal-Working Trades. 658
Rol)ert T. Kent. Mechanical Engineering,
M,ay 1924, v. 46, pp. 272-273, 307. Prac-
tical requirements necessary before the
principles of scientific management can be
applied effectively.

A Method of Expense Control that
Paid. 658.14
M. R. Lott. Industrial Management,
(N. Y.), May 1924, v. 67, pp. 284-286.

System used by the Sperr\' Gyroscope Com-
pany to aid in estimating and controlling

costs of making additions, replacements,
and rearrangements in the plant.

A New Type of Tabulating Ma-
chine. 651.264
The Engineer, March 14, 1924, v. 137, pp.
274-27G. Illus. Hollerith tabulating sys-

tem and its operation.

Organized Business Knowledge. 658
By Joseph French Johnson. 204 pp.
B. C. Forbes Publishing Co., New York.
i<i2.00. Dean Johnson says in the preface
that this book is not intended to give a
digest of what organized business training
includes but rather to sketch a picture of
what present-day management problems in-

volve. The book contains what might be
called thumbnail sketches of business prob-
lems. Organization, finance, management,
marketing, accounting, etc., are each given
a few pages. No new ideas are presented
and none of the subject matter is developed
sufTiciently to be of value to the executive.

Organizing a Great Industrial: Tun-
ing-up General Motors—V. 658.16
•''. S. ytntt. MaXAGK.MENT AN'I) .^PMIXIS
TRATio.v, May 1924, v. 7, pp. 523-,'j27. A
description of the system of organization
and administration of this automobile
firm. An organization chart is inchided.

Die Rationalisierung Im Deutschen
Werkzeugmaschinenbau. 658
By Fiitz Wcgclcben. Berlin, Julius
Springer, 1924. 172 pp., ]0.\6 in., paper.
$1.4.5. This work is a presentation of
".American " methods of organization and
management, illustrated by the practice of
the Ludwig Loewe Company, the first firm
to adopt tliem in Germany. The book dis-
cusses the trend of development in indus-
trial organization, standardization, special-
ization, methods of increasing productivity,
personnel management, welfare work, wage
•systems, etc. The author writes from long
e.xperience as a factory manager and as a
student of economics; he attempts to .select

e.ssentials from the great diversity of prob-

lems connected with the rationalizing of ganization. Considers also consolidating
industry and to present these with an ap- the power interests of a corporation coni-
preeiation of their economic significauee. prising several companies.
Literalurverzeichuis, pp. 169-172.

Surplus and its Constructive Apphca-
tion. 658.14
J. II. Bliss. M.\NAGEMEXT AND ADIIIXIS-
TRATiON, May 1924, v. 7, pp. 529-532. How
to analyze the Surplus account of a busi-

ness and determine the elements of free

surplus.

What Kinds of Catalogues Are Kept for

Reference. 651.6
Geurge A. Chapman. Printers' Ink
Monthly. April 1924, v. 8, pp. 62, 65-66.

Illus. Devices that will help to give per-

manency to trade catalogs. Two filing

folders are described.

Management of Special
Industries

Commercial and Research Department
Feature. 658.9:656.2
Pittsburgh Organization. Electric Rail^

way Journal, April 19, 1924, v. 63, pp.
620-623. Illus. Pittsburgh Railways Sales
Department was organized with executive
powers to cover fares, service, and rela-

tions with the patrons. Research Depart-
ment will be source of data for all other
departments.

Conveyors Require Good Manage-
ment. 658.9:677
K. T. Kent. M.\nagement axd Admini.s-
TRATiON, May 1924, v. 7, pp. 539-543.

Shows how a by-product, wholly unlooked
for, resulted from the use of the mechan-
ical conveyor in the cotton mill. This by-

product caused the adoption of the prin-

ciples of good management.

Handling Production Prob-
lems. 658.9:677
Henry O. Lowell. Textile World. March
22, 1924, V. 6.5, p. 41. Study and con-

struction which must precede installation

and detailed operations are given first,

followed by a detailed account of the
weekly routine of the planned control of
]iroductinn.

Keeps Tabs on Cleaning
Costs. 658.9:621.72
P.. K. Price. The Foundry. .April 1, 1924,
V. 52, pp. 272-274. Illus.' Steel foundry
pays grinder hands according to the
.•imount of metal removed. Castings
weighed before being delivered to the
grinder and after being ground.

The Operation of a Brass Foundry
Under Scientific Control. 658.9:621.72
F. W. Rowe. Foundry Trade ,/ounial.

April 10, 1924, v. 29, pp. 291-296. Man-
agement methods and charts.

Power Organization in the Steel Indus-
try. 658.9:669.1
Bryant Bannister and F. M. Van Deventer.
Mechanical Engineering, May 1924, v. 46,

pp. 248-250. Compares power require-

ments of steel works with central stations.

The fundamental problem is not one of
technical engineering alone, but of or-

Material Control

The Control of Materials. 658.78
I'. M. Atkins. Industrial Management
(N. Y.), May 1924, v. 67, pp. 310-318.

How to determine what material, and how
much, and when it is wanted; also pro-

vision for its receipt and storage; essen-

tials of an efficient working mechanism.

Extreme Variety Versus Standardization.

6. Warehousing and Shipping Electrical

Products. 658.78
J. M. Van Deventer. Industrial Manage-
ment (N. Y.), May 1924, v. 67, pp. 303-

308. Illus. Shipping at the General Elec-

tric Company at Schenectady. Routine of

filling orders, packing, and loading ac-

cording to type of material and condi-

tions to be met at destination.

Handling Distribution by
Zones. 658.784

G. A. Nichols. Printers' Ink, April 24,

1924, V. 127, pp. 3-4, 6. How leading

manufacturers fill vital merchandising

needs by warehousing reserve stock at

strategic points.

Obtaining Equipment and Supplies for

Maintenance. 658.78

J. E. Housley. Industri/il Engineer. April

1924, V. 82, "pp. 169-173. Illus. Charts.

Process followed, together with methods
of storing and accounting for the mate-

rial from the time it is received until it

is used.

One Master Form Basis of Material

Buying and Control System. 658.78
\V. L. Carver. Automotive Industries.

April 10, 1924, v. 50, pp. 806-811. Illus.

Chandler Motor Car Company has sim-

plified scheme. Eliminates bookkeeping

from purchasing, stock, and production de-

partments.

The Railways Material Invest-

ment. 658.78
I'. L. Thompson. Sailway Keview, April

26, 1924, V. 74, pp. 757-7.59. Stores and
material control methods used by the

C.-inadian National Railways.

Mechanical Handling

Automatic Coke Hoist. 658.281:662.74
1). C. Cross. The Gas World (England^,

March 29, 1924, v. 80, pp. 292-293. Ap-
paratus designed for use in the water-ga.s

plant at the Lea Bridge gasworks. Works
in a v^ertical position alongside the telpher

track.

Coke-Handling Plant at Portsmouth Gas
Works. 658.281:662.74
S. K. Whitehead. The Gas ir<,rld (Eng-
land) March 22, 1924, v. 80, pp. 264-271.

Illus. Description and comparison of

costs of three systems of handling hot

coke discharged from beds of horizontal

retorts. Touches on quenching, storage,

and telpher handling.

I
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Controlling the Flow of Package Prod-
ucts by Materials Handling Equip-
ment. 658.281
Jerome Meiidlesun. Max.voeme.st and
Admi.vistk.ation, May 1924, v. 7, pp. 345-

550. Illus. A comprehensive article on
routing and material handling as worked
out bv the B. T. Babbitt Company in the

manufacture of clilorinated lime, caustic

soda, cleanser, and powdered, granular
and solid lye. Gives charts of route lines.

Conveyors Require Good Manage-
ment. 658.281:677
R. T. Kent. M.\n.\gemext asv .Ahminis-

TE.^TIOS'. May 1924, v. 7, pp. 539-543. See
Management of .Special Indu.stries.

Cutting Comers in Material Han-
dling. 658.281
A. G. J. Rapp. The Blast Funuicr iiiul

Strcl Plant. April 1924, v. 12, pp. 12-16.

Illus. Instances where horizontal con-

veyors, locomotive cranes, etc., resulted in

economy of space, time and labor.

How Lift Trucks Aid in Safe Handling
of Material. 658.281
.\. 1^. Lewis. Xational Saffty Xcws, .\pril

1924, V. 9, pp. 21-22. Illus. The lift-

truck and the stacker or tiering machine
as mechanical devices for handling mate-
rial from the vie\vpoint of both safety and
efficiency.

Increasing Production by Power Con-
veyors. 658.2812
C. O. Herb. Machinery, May 1924, pji.

706-709. Japanning and assembly con-

veyors, and conveyors for cleaning work
before nickel-plating.

Industrial Cranes and Their Varied
Uses. 658.281
M. W. Potts. Ituliistrial ilanaflement
(X. Y.). April 1924. v. 67. pp. 216-223.

Illus. T_\-pes discussed are the skeleton

platform cranes, jib, derricks, or pillar

cranes, pillar jib, overhead traveling.

Gantry, locomotive cranes, and their drive

and load handling attachments.

Is Materials Handling Emulating the
Automobile Industry? 658.281
>r. W. Potts. Imiustrial Management
(N. Y.), M.iy 1924, v. 67, pp. 265-271.

Various developments of materials handling
equipment reveals the need for co-ordina-

tion of manufacturers and the building up
of a sales plan.

Materials Handling Methods that Have
Added to Industrial Profits. 658.281(002)
G. K. llageniann. Max.\ck..\!F.5;t .wn Ad-
MixiSTRATiox, May 1924, v. 7, pp. 557-562.

The data compiled show .actual savings in

costs and labor that have been obtained
in a wide variety of industries using the

larger types of equipment. Includes val-

uable cost tables.

Measuring the Savings of Mechanical
Handling. 658.281
\V. T. .Spivey. Management and .Admin-
istration. May 1924, v. 7, pp. 551-.556.

Illus. Factors in the selection of equip-

ment for an installation.

Mechanical Coal Loading. 658.281:622
li. A. Walter. Coal Mine Management,
.\pril 1924, V. 3, pp. 50 54. Limited to

the handling of coal in the mine, where
every mining factor must be ascertained

and analyzed before the equipment is in-

stalled.

Quality Production from the Applica-
tion of Automatic Handling Equip-
ment. 658.281:664.1
• '. J. .\lfred. Manaoe-MENT and .\dmin-
i.sTR.\TiON. May 1924, v. 7, pp. 563-566.

Illus. Methods used in the packing de-

partments of one of the plants of the

American Sugar Refining Company. How
Domino package sugar is handled to assure

profitable operation.

Shop Transportation Economics, West-
inghouse Methods and Results. 658.281
S. M. Lowry. Management and .-Vdmin-

ISTRATION, May 1924, v. 7, pp. 533-538.

Illus. Description of handling work
which falls into four divisions: broad-

gage railroad; narrow gage or industrial

railway: electric battery industrial trucks;

:ind automobile road trucks. An organiza-

tion chart of transportation activities is

included.

Personnel

Business Cycles and Unemploy-
ment. 658.3
Willard E. Hotclikiss. Taylor Society

Bulletin. April 1924, v. 9, pp. S6-89. A
recent study of the cycle and of measures
taken by various firms to avoid its in-

fluence. Includes an investigation made
under the auspices of the National Bureau
of Economic Research.

Community and Personnel Prob-
lems. 658.3
Report of the Committee on Community
Co-operation, of the American Manage-
ment Association. Chairman, J. F. Ahlers.

N. Y., 1924. (Committee report series,

No. 11). 6 pp. Need for industry to

take an active interest in civic problems.

Finding Jobs for the Ex-Sol-
diers. 658.311359
Dr. Frank 1'. Quillin. American Imlus-

tries. April 1924. v. 24, pp. 5-10. Out-
lines the work of the Veterans' Bureau.
Asks for the co-operation of manufac-
turers and business men in placing re-

habilitated soldiers in industry.

Following Up Foreman Train-
ing. 658.31243
John Calder. .\merican Management
.\ssociation, 1924. 12 pp. Address at

convention of .\merican Management .\s-

soiiatinn, 192.'?. folloived by discussion.

Housing Employees. 658.3833
M. 1{. Lott. N. Y., Americin Manage
mcnt .Vssociation, 1924. (Convention ad-

dress serie-s, no. 9'). 9 pp. Results of an
investigation of the housing situation in

various centers throughout the United
States. Recommends that industry fako
the initiative in improving conditions

where neoes.sarv.

The Human Factor in Manage-
ment. 658.3
Gordon A. Johans. Biuineas Organiza-
tion and Management, April 1924, v. 10,

p. 48. Last article in series which points
out weaknesses of modern wage systems
and suggests other methods of satisfying
both labor and capital.

Labour Turnover and How to Reduce
It-

_ 658.3126
F. Whitman. Businesg Organisation ami
Management, April 1924, v. 10, pp. 3y-

42. How to calculate and reduce labor
turnover.

Man Power in Industry. 658.3
By E. S. Cowdrick. 3S8 pp. Henry Holt
& Co., New York. $3.25. This book con-
tains a large amount of information con-
cerning the principles of human relation-
.ships in industry. The subject is relatively
new and no fixed standards have been set

so the author draws few conclusions con-
cerning the best methods to be used. He
merely presents reviews of recent develop-
ments in industrial relations with their
causes and effects, and permits the reader
to decide for himself which methods should
be used. There are very few phases of the
subject which are not discussed in the
book as the following extracts from the
table of chapter headings show: organized
labor; forms and tendencies; labor sup-
ply and immigration ; psychological tests

and character analysis; the works council
in action; guarding the health of the
worker; recreation in industry; housing
the wage earner; the employees' maga-
zine; profit sharing and supplementary
compensation.

Methods of Promoting Industrial Em-
ployees. 658.31254
P. F. Gemmill. Industrial Manatimient
(N. Y.), April 1924, v. 67, pp. 235-247.

An exhaustive research into the methods
of 150 representative industries showing
b.asis of promotion, how determined, re-

sponsibility for, and other factors-

Partnership Not Paternalism. 6S8.3
Samuel M. Vauclain. Worl.l '.< TTort, April
1924, V. 67, pp. 659-665. Illus. Some
vie»vs of the President of the Baldwin
Locomotive Work.s, who believes the days
of master and workmen have passed and
that partnership of employer and employee
will prove of great benefit to industri-.

Picking Competent Molders. 658.311563
Russell J. Waldo. The Fonn.lry. .\pril 15,

1924, V. 52, pp. 307-309. Trade test

method of interviewing applicants, to prove
whether the applicant is familiar with
methods and machines.

Protection Against Dust and
Fumes. 658.3822
H. r. Williams. Forging. Stampinii. Hint
Treating. April 1924, v. 10, pp. 164-167.

Du.st, smoke, and fumes, as industrial

health hazjirds. Shows the value of sc'en-

tific investigations in their control.

Relation of Community Health to Per-
sonnel Problems. 658.31147
\. K. stijj.I.v. N ^'

. Ameriian Man-
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agement Association, 1924. (Convention

address series, no. 11). 5 pp. Shows the

health of employees influences and is af-

fected by surroundings. Touches on

clinics, control of diseases, the value of

health statistics, etc.

Relation of the Employment Department

to the Foreman. 658.31243

S. R. Rci'tanus. American Management

Association, 1924. 10 pp. Address at

American Management Association con-

vention, 1923, followed by discussion.

A Report on Industrial Thrift and Sav-

ings Plans. 658.384

Metropolitan Life Insurance Co. Policy-

holders' Service Bureau. 1924. 12 pp.

Outlines the basic principles of a thrift

program and describes 12 different plans

as applied in particular industries.

Representative Government in Indus-

try. 658.3151

By James Myers. 249 pp. George H.

Doran Co., New York. $2.00. In this

thought-provoking book the urgent need for

closer co-operation between the two human

factors in industry is thoroughly discussed.

The author recognizes that many concerns

have, short-sightedly, adopted selfish meth-

ods to control their personnel problems

and, on the other hand, that Labor is often

unfair in its demands. Mr. Myers believes

that the only labor policy which can suc-

ceed is one "based on the idea that labor,

management, and capital are real partners

in the enterprise, and that nothing can be

accomplished unless each of these partners

can place implicit faith in the honesty and

sincerity of the other two. That such a

policy is "good business" is well proved

by the numerous reviews of things accom-

plished in plants governed through such

a plan. The author is the Executive Sec-

retary, Board of Operatives, Dutchess

Bleacheries Inc., where a partnership plan

has been very successful; so he may be

considered an authority on the subject.

The book is of practical value to indus-

trial workers from the presidents down.

Tuning the Employee Publication Into

the Personnel Program. 658.3853

A. II. Carver. N. Y., American Manage-

ment Association, 1924. (Convention ad-

dress series. No. 7). 8 pp. Material

which can be included to create and main-

tain morale. Tells of an experiment tried

by Swift & Co. Emphasizes the impor-

tance of an experienced editor.

Power

Economy of Heavy Oil Engines. 658.26

Charles Dav. The Fetrnlcum Worhl.

April 1024, 'v. 21, pp. I.i4-l.'5r>, l.-iS-lGO.

From viewpoint of a person desiring to

put down motive power plant and consid-

ering alternative types.

The Executive and His Power Depart-

ment. 658.26

Miles Sampson. Textile World, April .').

1924, V. 6.5, pp. 87, 89, 91. For the mill

execntive who is interested in putting the

efficiency of his power department on a

par with his manufacturing department.

Lack of Knowledge Principal Cause of

Belt Abuse. 658.2621
Wm. Staniar. Belting, Transmission,

Tools and Supplies, April 1924, v. 24, pp.
19-22. Errors prevalent in many manu-
facturing plants are due to lack of knowl-

edge of the principles of mechanical power

transmission.

Layout of Group and Individual
Drives. 658.26

R. W. Drake. Industrial Engineer, April

1924, V. 82, pp. 174-177. Illus. Third

of three articles on group and individual

drives. Suggestions on installation in-

cluding special features determining the

layout of fan drives and the results of tests

on lineshaft friction losses.

Modern Maintenance of Plant and
Equipment. 658.26

W. G. Ziegler. Industrial Management
(N. Y.), April 1924, v. 67, p. 224. Illus.

Electric power and heating equipment.

No Repair Expense in Three Years of

Power Transmission. 658.262

Z. H. Magnum. Belting, Transmission,

Tools and Supplies, April 1924, v. 24, pp.

28, 30. The installation of silent chain

individual motor drives in the Avondale

Mills, Birmingham, Ala., increased pro-

duction 3V' per cent by the elimination

of slip.

Power Organization in the Steel Indus-

try. 658.26

Bryant Bannister and F. M. Van Deventer.

Mechanical Engineering, May 1924, v. 46,

pp. 248-250. Compares power require-

ments of steel works with central stations.

The fundamental problem is not one of

technical engineering alone, but of organi-

zation.

Production Control

Controlling the Flow of Package Prod-

ucts by Materials Handling Equip-

ment. 658.512

Jerome Mendleson. MjiNAGEMENT and
Administration, May 1924, v. 7, pp. 545-

550. Illus. See Mechanical Handling.

Das Diagramm und seine Verwendung
als Anschauungsmittel im Unterricht

der Fortbildungs-schule. 658.53

L. Werner. Wirkstattstcchnil-, Ileft 7,

April 1, 1924, V. 18, pp. 209-213. Illus.

Value of graphic method of presentation.

Forecasting the Curve of Sales. 658.5

H. R. Simonds. 7ro?i Trade Heview, April

17, 1924, V. 74, pp. 1043-1045. How the

Walworth Mfg. Company developed a

budget system of control resulting in a

production plan that gave an even flow

of material through the year.

Grouping Machines Economically. 658.5

H. M. Groff. Machinery, April 1024, v. 30,

pp. 583-58fi. Charts. Investigation of the

principles controlling efficient grouping of

machines and oper;itions.

Has Psychology a Place in Modern
Business? 658.5423

S. S. Rowntree, Jr. Business Organization

and Management, April 1924, v. 10, p. 25.

Stresses the value of training of employees.

Half of the article is devoted to motion-

study.

Hunting Defects with the X-Ray. 658.562

V. E. Hillman. Iron Trode Eeview, April

24, 1924, V. 74, pp. 1103-1106. Illus.

Diagnosis of castings imperfections made

possible by Roentgen rays. Position and

character of cavities indicates remedies

that may be used in each case.

Improving Shop Methods to Increase

Production. 658.5

C. A. Handschin. JTestern Machinery

World, April 1924, v. 15, pp. 121-122, 127.

Illus. Illustrating a group of machine

tools used at the plant of the Hall-Scott

;Motor Car Company in the production of

differential casings for the Ruckstell axle.

Maintenance and Adjustment of Steam

Engines. 658.581

W. E. Biggs and W. E. Woolrich. Na
tional Engineer, April 1924, v. 28, pp.

106-169. Practical instructions on adjust-

ments, alignment and general repair.

Making a Reputation for Qual-

ity. 658.516

William C. Lyon. The Xation's Business,

May 1924, v. 12, pp. 64, 66. The malleable

iron industry created the American Jlal-

loable Casting Association, engaged a high-

grade engineer and through its research

work has raised the standard of its pro-

duction on a strictly qn;ility basis.

Making and Using Time Studies. 2-3.

Planning the Installation. 658.5421

H K. Reed. Industrial Management

(N. Y.), v. 67, April 1924, pp. 231-234;

May 1924, pp. 272-278. Investigations

necessary, as a preliminary to successful

time-study installation. And methods of

applying time-study under various specific

conditions of work; setting time allow-

ances, preparing instruction cards, plan-

ning the routine. Forms given.

A Modern Locomotive Boiler Recon-

ditioning Shop, Alsace-Lorraine Rail-

way. 658.58

J. T. Burton-Alexander. The Engineer

(London-), April IS, 1924, v. 137, pp. 405-

406. Unusual details of the various steps

in the progress of the boiler through the

shop by the straight-line system ; new fea-

tures in the processes of repairing tubes.

A Practical Drafting-room System. 658.5

V. B. Black. Mnehinerii. .\pril 1924, v. 30.

pp. 605-607. Illus. Methods successfully

applied in the management of a drafting-

room. First of two articles.

Repair and Upkeep of Pneumatic
Tools. 658.582

Colliery Gnardian. March 28, 1924, v. 127,

p. 796. Some practical hints offered by

various experts.

Simplifying Cloth but Not Style In-

creases Volume and Profit. 658.516

August Belden. Printers' Ink Monthly.

April 1924. v. 8, pp. 56, 59-60. Methods

adopted bv the Silverstrj-pe Clothing Com-
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pany and the favorable results obtained.

Principle proved profitable even in liiglily

sensitive style fields.

Some Production Problems in the War
Department's Preparedness Pro-
gram. 658.5
Capt. II. W. Churelull. Mechanical En-
Oineiring. May 1924, v. 46, pp. 268-271.

Plan to establish nation-wide co-operation

o£ engineering, industrial, and commercial
bodies with the War Department.

Systematic Gage-Checking as a Requisite

of Precise Measurement. 658.56
J. Lauuiu. S^ciilii iif Automotive En-
gineers Journal. April 1924, v. 14, pp. 407-

408. Describes a gage-checking depart-

ment, how installed, methods used, and
eqiiipinont necessary.

Why We Pioneered in Simplifica-

tion. 658.516
Stanley E. Collinson. System, April 1924,

v. 4.5, pp. 4S1-4S.^, 510. Applied to the

manufacture of skating outfits.

Wirtschaftliche Ausgestaltung der Vor-
kalkulation im Maschinenbau. 658.5
Dr.-Ing. Ft'lise. Ma.<c)iiiitnbaii, March lo.

1924, V. 3, pp. 37.1-376. Production plan-

ning in machine building shops.

Selling

Budgeting and Financing Sales. 658.8

J. G. Frederick. Advertising and Selling,

April 1924, v. 34, pp. 9, 24. Some prac-

tical suggestions, forms, and methods of

computation, or budgeting, to give the

sales manager a working basis.

Buying Motives for Industrial
Good. 658.8

Melvin T. Copeland. Harvard Business

Revieic. April 1924, v. 2, pp. 303-318.

A study and comparison of buying and

patronage motives.

Consult Our Engineers. 658.82

Don Gridley. Printers' Ink Monthly.

April 1924, "v. S, pp. 21-22, 125. How
laboratori- e.'sperts sent out by the raw

material industries give valuable service

to manufacturers. Both profit by this

service.

The Disgruntled Customer. 658.856

Charles E. Wiers. Sales Management.

April 1924, V. 6, pp. 771-772, 876. Illus.

How to meet complaints without losing

friends or accounts. The cost of satis-

fying the customer conies back through

the permanency of his business.

Four Policies that Widened Sales

Boundaries. 658.82

J. >f. Anderson. System. April 1924,

V. 45, pp. 461-464, 563. How the Way
Sjigless Spring Company overcame the

difficulty of distant location, established

ri standard price, chose its distributing

merchants and developed a national

market.

Selling to a Schedule. 658.8

Lowell R. Butcher. Business. April 1924,

V. 5, pp. 29-30, 64. Describes the quota

method of the Alemite Lubricator Com-
pany of Iowa. The plan guides the sales-

men, sets a definite mark and provides

them with information.

Tendencies in Sales Management. 658.8
Stuart Cowan. Taulur Society BulUtin.

April 1924, v. 9, pp. 72-85. Influence of

the scientific management attitude of mind
on selling and advertising. Scientific

planning of sales activities and some prin-

ciples of sales training.

When Does It Pay to Change Market-
ing Policies? 658.82

D. G. Miller. Printers' Ink Monthly,

April 1924, V. 8, pp. 43-44, 45. Former
successes, policies and conditions should

be carefully studied before any change is

made.

Why Tempt the Sales Manager? 658.882

J. \V. nallinau. The Credit Monthly. April

1924. V. 26, pp. 18, 43. Credit depart-

ment should not be under the control of

sales manager who is natur,ally biased, but

mirlcr tlif treasurer nf the company.

Technical

Boiler-Room Instruments Induce Effi-

cient Operation. 621.18

Harry H. Bates. Gas Age Record, March
22, 1924, V. 53, pp. 353-354. The impor-

tance in steam plant operation of the in-

dicating kilowatt meter.

Classification of Power Presses. 621.97

F. E. Daniels. Machinery, April 1924, v.

30, pp. 617-618. Illus. A method of

classifying by the style of the frame is

advocated and described. Scheme is used

by the W^aterbury Farrel Foundry & Ma-
chine Co.

The Cost of Hydro-Electric
Power. 621.31(002)
C. V. Christie. The Engineering Journal.

.\pril 1924. V. 7, pp. 177-180. The effect

of power f.actor, load factor, and diversity

factor on the cost of power.

The Cutting of Steel in Scrap
Yards. 665.882

R. TIcyman. The ITrlding Engineer. April

1924, V. 9, pp. 32-33. 40. Difficulties in

the way of estimating costs and other

])roblems characteristic of scrap yard

work.

Das Dampfkesselwesen und die Tech-
nischen Hochschulen. 621.18

K. Dillino. Zritschrift des rerfines Dcut-

schrr Ingrnirure. March 29, 1924, v. 68,

pp. 310-312. Ways and means of enabling

German technical colleges to give more

consideration to boiler technique in their

curriculum and research departments.

Development of Modem Stamping Prac-

tice. 621.96

W. W. Galbroath and John R. Winter.

Canadian Machinery. April 17. 1924. v. 31,

pp. 19-21. Illus. Application of pressed

steel in the automobile field and other

manufactures. Great savings possible by
its replacement of cast iron parts.

Economy of Heavy Oil Engines. 621.43
Charles Day. The Pttr„l,.um World, April
1924, V. 21, pp. 154-156, 158-160. From
viewpoint of a person desiring to put
down motive-power plant and considering
alternative types.

Der Einfluss der Maschinenausfuhr
auf das G e d e i h e n der Fertigindus-
t"en. 621:38
11. F. Mueller. Maschinenbau, Februarv
28, 1924, V. 3, pp. 321-323. Efifect of ma-
chine export on the home industry of
machine construction. Compares English
and German policy during past centurj-.

How Modern Machine Tools Cut
Costs. 621.9
Electric Railway Journal, March 22, 1924,
V. 63, pp. 444-454. Illus. A description
of some modern machine tools now in use
in electric railway shops, and new uses
for old tools.

Is Materials Handling Emulating the
Automobile Industry? 621.86
M. W. Potts. Industrial Management
(N. Y.), May 1924, v. 67, pp. 265-271. See
Mechanical Handling.

Maintenance and Adjustment of Steam
Engines. 621.1
W. E. Biggs and W. E. Woolrich. A'a-
tional Engineer, April 1924, v. 28, pp. 166-
169. See Production Control.

Mechanical Control of Boiler Feed
Water. 621.18
C. E. Wolff. Power Plant Engineering.
March 1, 1924, v. 28, pp. 277-278. Re-
quirements in feed-water regulators for
effective results. Touches on valve capac-
ity, indicating regulators, dual control.

Mechanical Stoking. 621.18
Dy Daviil Brownlie. 234 pp. Sir Isaac
Pitman and Sons. New York. Illustrated.

$1.50. This book presents a review of me-
I hanical stoking methods in use in England.
.\11 the makes of stoker equipment on the
British market are described in consider-

able detail with illustrations and diagrams.
Following this there is a section devoted
to mechanical coal and ash-handling equip-

ment. In closing, the author draws upon
his 12 years' experience to outline advan-
tages and disadvantages of stoker equip-

ment and to suggest economies to be
gained from mechanical handling.

The Most Efficient Tjrpe of Bearing for

Paper Machinery. 621.89
G. TI, Spencer. Paper Trade Journal.

April 10. 1924. v. 78, pp. 209-217. Illus.

The anti-friction bearing, either of hall or
roller type, its manufacture, and its ad-

vantages.

Neue D. I. Normblatter. 62(003)
'

' Dinormen. '

' German engineering stand-

ards proposed and adopte>l each month,
appear regularly in TTfrl-statt.itechnik and
Ma.iehinrnhau.
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Die N o r m u n g von T r a n s m i s -

sionen. 62(003)

H. F. Schiiidler. Maschineniau, March 13,

1924, V. 3, pp. 373-374. Standardization

of transmission parts.

Pipe Specifications and Bills of Ma-
terial. 621.774

H. C. Collins. Management and Admin-

istration, May 1924, v. 7, pp. 577-581.

Definite directions with many tables.

A Practical Drafting-Room Sys-

tem. 621.75

V. B. Black. Machinery, v. 30, April l'J24,

pp. 605-607; May 1924, pp. 071-673. See

Production Control.

The Present Trend of Electrical Safety

in Coal Mines. 622.8

L. C. Ilsley. Journal of American In-

stitute of Electrical Engineers, April 1924,

V. 43, pp. 341-344. Some of the hazards

which have come with the introduction of

electricity into mining and how to meet

them.

Pressed Metal Revolution in Indus-

try. 621.96

A. L. Green. Forging, Stamping, Heat

Treating, April 1924, v. 10, pp. 140-144.

Illus. The important part played by

pressed metal in the automobile industry

and many others. Great savings effected

by standardization and quantity produc-

tion.

Production Brazing. 665.882

B. Heyman. The Welding Engineer, March

1924, V. 9, pp. 19-21 (continued). Stand-

ardization of operation conditions in oxy-

acetylene welding and better conditions

for the operator are necessary, for produc-

tion methods of brazing.

Progress in Prime Movers. 621.31

W. H. I'atchell. The Engineer (London),

March 28, 1924, v. 137, pp. 332-334. Pos-

sibilities for electric power production in

Great Britain, with special reference to

steam turbines and recent developments.

A Radical Change in the Heat Treat-

ment of Cast Iron. 669.1

R. W. Edmonds. Manufacturers' Record.

April 3, 1024, v. 85, pp. 105-106. Process

of "converting" cast iron, invented by

Alexander K. Schaap. Produces castings

which are softened, yet tougher and more

malleable.

The Significance and Status of Super

Power Development in the United
States. 621.31003

Kzra B. Whitman. Manufacturir.t'

Hccord. March 27, 1924, v. 8.5, pp. 79-81.

The Co.al field super-power system cover-

ing the area between Cleveland, Ohio;

Erie, Pa. ; Kentucky-West Virginia state

line south of Charleston, W. Va., a point

outside of Baltimore and the entire Pitts-

burgh district. Capitalization, .$315,-

000,000, and a total generating capacity

of over 2,000,000 horsepower.

A Study of the Destructive Distillation

of Coal. 662.74

CoUirru Guardian, v. 127, March 21, 1924,

pp. 737-738; March 28, 1924, pp. 797-798.

A highly technical study, being a digest

of Cantor lectures delivered before the

Royal Society of Arts by E. V. Evans,

Chief Chemist of the South Metropolitan

Gas Co.

The Transmission of Heat in

Boilers. 621.18

W. N. Booth. The Gas World (England),

March 29, 1924, v. 80, pp. 288-290. Cal-

culation of rates of heat transmission.

Emphasizes the importance of keeping

boilers clean, and shows that the highest

efficiency of heat transmission is obtained

with the gas-fired boiler.

Werbung als Verbandsaufgabe. 621.87

G. V. Hanffstengel. Maschinenbau,

March 13, 1924, v. 3, pp. 374-375. Reviews
'

' Deutsche Kraubuch '

' published by the

Deutscher Kran Verband and urges other

industrial organizations to consider sim-

ilar undertakings.

Transportation

Delivering Less-than-Carload Freight by

Motor Truck. 656.124

K. D. Saiigster. Society of Automotive

Engineers Journal, April 1924, v. 14, pp.

415-421. The "St. Louis system" of

handling freight compared with the sys-

tem of a universal freight house and the

handling of freight by trap-cars.

Keeping Track Machinery "on the

Job." 625.1

Electric Railway Journal, March 22, 1924,

V. 63, pp. 463-469. Illus. Machines and

methods used at Milwaukee in track con-

struction and maintenance work.

Meeting the Shipper on the Industry

Track. 625.6

O. F. Scudder, C. L. Whitney and E. D.

Swift. Railway Age, April 19, 1924, v. 76,

pp. 981-984. Three brief articles regard-

ing tracks built to meet the requirements

of individual shippers. Considers the need

for contracts and the question of opera-

tion and maintenance.

Production Methods in British Freight

Car Building. 625.2

1). R. Lamb. Railway Revietc, .\pril 19,

1924, v. 98, pp. 717-722. Illus. Gives the

operations in their proper sequence for

building a standard 12-ton open freight

wagon. A key plan of the assembly unit

is given and labor-saving appliances are

described.

Ramifications of the Freight
Rate. 656.235

'Michigan Maniifactuur. April 5, 1924,

V. 33, p. 5. How charges are fixed and

what factors enter into a fair freight

schedule.

Railroad Traffic and the Business Cycle.

Pt. 2. 656.22

Homer B. Vanderblue. Railway Age. .\pril

5, 1024, V. 76, pp. 88.5-888. Relationship

between railroad car loadings and the busi-

ness cvcle, as an aid to the railroad execu-

tives in judging the probable effect of

changes in business conditions upon the

demand for a particular kind of service.

Wages

An Analysis of All Plans that Have Been
Used in Paying Salesmen. 658.32

C. K. Woodbridge. Printers' Ink, .\pril

24, 1924, V. 127, pp. 113-116. An outline

of sales compensation experience as given

before the American Management Associa-

tion's Sales Executives Convention at

Chicago.

A Bonus Plan that Encourages Year-

Around Work. 658.3225

A. E. Simmons. System, .\pril 1924, v. 45,

pp. 490-491. Method used by the M. L.

Parker Company prorides a constant in-

centive. There is a chance to get a bonus

each month. Selling costs were decreased.

Financing Benefit Systems. 658.325

.Addresses by H. A. Ley, R. S. Quinliy and

J. H. Woodward. N. Y. American Man-

agement Association, 1924. (Convention

address series, No. 8). 14 pp. Takes up

three types, those financed 50-50 by em-

ployees and company, and those financed

entirely by employees.

Group Life Insurance on 27 Rail-

roads. 658.3253

Railway Age, April 5, 1924, v. 76, i^p.

881-883. List of roads on which such in-

surance is in force; with notes on differ-

ences in details.

Lohnfragen. 658.32

H. Distcl. Wcrl-.-itattstechnik. Heft 7,

April 1, 1924, V. 18, pp. 217-219. Wage
systems: payment by piece, by unit of

time, and other wage regulations.

Machine Shop Wages Compared. 331.2

Iron Trade Reiicw. -May 1, 1924, v. 74,

pp. 1167-1169. Wage trends as in.licated

by a survey of wages in metal working

plants and the steel industry in the United

States, made by the National Industrial

Conference Board.

The Trend of Prices and Wages. 338

J. D. Cox, Jr. Open Shop Rrviiw. ,\pril

1924, v. 21, pp. 125-132. .\ttempts to

show that high wages are not the cause of

our high standard of living but both high

standard of living and high wages are the

result of our high productivity.

Wage Incentives and Profit-Shar-

ing. 658.324

G. C. Brown. MANAGEMENT AND ADMINIS-

TRATION, May 1924, v. 7, pp. 567-572.

Whore operations can be readily time-

studied a wage-incentive plan is advocated,

but where operations are not susceptible to

such study the profit-sh.nring plan is to be

preferred.

Wage Policies and National Produc-

tivity. 331.214

S. .\. Lewisohn. Political Science Quar-

terly. :March 1924, v. 39. pp. 97-105. Some

considerations one should give to the inter-

pretation of statistics.
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Ten cars ofcoalnarnine ?
Mcchftiiiral stokers save coal by
increasing furnace efl&dency.
They also make it possible to
burn cheaper jradcs nnd eizea
of looftl coal. Ton per cent sav-
ing is a conser%-tttivc cstiuiate.

Five men or three?
Stoker firing will cross at least
two men off the pay roll if

ftdopted by a banil tired plant
now requiring five men. The

better working
conilitiona ap-
peal to a better,
steadier elasa of

r~t l C3} DlOll men.

Four boilers or three?

(irciihr steam tlrinHnils cuii be
met %^ithuut adding to ,\<)ur

tjresent boiler eijuiprnent Three
Hjilrrs ran be made to dn ihe
work of four through the higher
rombustion rate made pos»iblr

STOKER
FimNG

^and this

is the age of machinery 1
!

1 hese are the tools of hand tiring

—

still in use in an age of invention

—

often in plants that hoast of iahor
saving machinery. 1 hev are expensive
tools. For alrliough their first cost is

neghgihle, the tirnig method thev
represent costs the plants where the\

are used thousands of dollars anniialK .

When hand tirmg is replaced by
mechanical stokers, installetl

to exactly suit load and fuel

conditions by the engineering

staff of a responsible stoker

manufacturer, a reduction in

This book

labor costs of forty per cent or more
is not uncommon. And this economy
is added to the saving of coal produced
by scientific combustion and the in-

crease in boiler output produced by
higher burning rates.

I iiese and other dollar saving ad-

vantages of mechanical stoking are

ful!\- explained in the interesting book.

Coal — "tlic Basic Fuel."
Sent free upon receipt of your
request to the Secretary of
the Association.

FREE

BURN \J^^C OAL
The'basi'c^fixel

STOKER MANUFACTURERS ASSOCIATION
G. A. Sacchi, Secretary, Lester Branch, Philadelphia



726 Maxagemext axd Admixistratiox June, 1924
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Accountants' Handbook
Edited by E. A. Saliers, Ph. D.

SINCE publication last November, more than 28,000 copies of the

AccouxTAXTs' Handbook have been bought by men in everj- type

of position. This phenomenal demand stamps it as easily the most im-

portant pubhcation in many years to those concerned with accounting.

Its thirty-three sections cover adequately, in expUcit statements of pohcy

and method, not only accounting but finance, management, law, banking,

and aUied activities as the accountant must know them. Tables, rules,

formulas, definitions, charts, and cuts abound, and this wealth of informa-

tion is made readily available by an exhaustive index abundantly cross-

referenced. As necessaiy to the modern office as any piece of labor-saving

machinerv. 1923 (13th printing, 1934). Flexible binding, patent unbreakable

back. 1673 pages. $7.50.

Interest as a Cost
By Clinton H. Scovell, M. A., C. P. A. (N. Y. and Mass.)

SHOULD the interest on investment be included in

cost or in profit? In this volume Mr. Scovell, of

Scovell, Wellington & Co., discusses this question from an eco-

nomic as well as an accounting point of view. He sets forth

fuUv his reasons for concluding that for some problems there is

literally no solution without reckoning interest as a cost, while

many cannot be adequately solved without such inclusion.

Difficulties that arise in accounting for interest as a cost are

considered, pertinent legal decisions receive attention, and the

opinions of experts are quoted. Just published. 2.54 pages.

Cloth. $2.50.

Cost Control
for Knit Underwear Factories

Published under the Auspices of The Associated Knit Underwear

Manufacturers of America

THIS work was prepared for the purpose of enabling

the Association to furnish to members a cornpre-

hcn.sive and dependable guide to the best cost and statistical

methods. It is the result of a five-year survey, conducted at a

total cost of 8175,000, invoh-ing as it did the services of 22

accountants and first hand studies in 96 mills. It presents simple

working methods, with 105 forms, covering every phase of cost

accounting in a typical knitting mill. It is a volume of much
suggestive value to those in other industries with similar prob-

lems. Just published. 259 pages. Cloth. $5.00.

Cost Accounting
Fundamentals

From the Standpoint of Management

By L. T. KoNOPAK, C.P.A. (Oliio and Ind.)

BECAUSE of its clear treatment of un-

derlying principles and the use of

simple illustrations this work should be

especially helpful to managers and all who
want to get a broader grasp of the funda-

mentab of cost accounting. The author
has succeeded in minimizing detail and in

concentrating attention upon essential

principles and broader aspects. The work
is divided into three parts which deal with

(1) Principles and methods of accumulat-
ing costs, including overhead distribution

and a concrete illustration of the operation

of cost-controlling accounts: (2) Operat-

ing statements, and the uses of costs, in-

cluding two exceedingly valuable chapters

on the cause and effect of unabsorbed over-

head and the determination of volume of

business necessary to absorb all fixed

charges; and (3) illustrations of variations

in cost methods and of the three basic cost

systems. 192!,. 235 pages. Cloth. $.3.00.

Contractors' Accounting Practice
By Wm. M. Affelder, C. P. A.

TO make the profit on which they necessary background,

have figiuod and guard against
wa.stoful, ojjerating methods, well managed
construction companie.< have develoijed thor-

ough accounting methods. This work
explains these methods and presents ac-

counting procedure for construction work of

all types, it describes physical, financial, and
oi)erating conditions, thus providing the

AT YOUR BOOKSTORE, OR BY MAIL OX APPROVAL
"102.', Year Book of Pnhlicalions," Sent Free on Request

necessary background, and considers the

entire range of the contractor's activities.

Accounting procedure from the initial field

records through the general accounts, cost

system, and the audits, is fully explained.

Attention is also given to procedure for sub-

contractors, owners, architects, and engineers.

The author is Comptroller of Thompson-
Starrctt Companv, Xew York. Just pub-

lished. 386 pages'. Cloth. So.OO.

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y.
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"Lo-Hed" Hoist (2,000 lb.

capacity' made by American
Engineering Company, Phila-

delphia, Pa., in operation at the
Hudson Printing Company,
Hoboken, N. J.

This hoist requires very little

head-room, as the picture in-

dicates. Hyatt roller bearings
are used throujihout the hoist

mechanism and in the trolley

wheels, insuring satisfactory

operation.

The Result of 20 Years' Experience

As a result of twenty years' experience in planning

L. and constructing hoists, the engineers who de-

signed the "Lo-Hed" monorail hoist, "the electric hoist

that operates in the minimum headroom", used Hyatt
roller bearings throughout.

The American Engineering Company mentions among
the features of its "Lo-Hed" hoists, that are of particular

value, the following

:

"Lo'Hed" Advantages

1. "Positive automatic lubtncation and
minimum wear, because all gears

and main bearings operate in an oil

bath."

2. "Mechanical efficiency of over
80%."

3. "Only the best materials and finest

workmanship are used in its con-
struction."

4. "Frictional losses are reduced to a

minimum by the use of Hyatt 'High-

Duty' bearings throughout."

Note-
Hyatt roller construction makes them
self lubricating and self cleansing. Some
Hyatt bearings have been operating over
33 years without appreciable wear.

True rolling motion of Hyatt bearings
reduces ftnction 50% to 75%.

Hyatt rollers are made of chrome-alloy
steel, hardened and ground. Hyatt races

are of high carbon steel in all cases

Actual tests under operating conditions
show that substantial power savings

result from the use of Hyatt roller bear-

ings on trolleys, cranes and hoists.

You can obtain fully dependable and economical

material handling machinery by specifying "Equipped
with Hyatt roller bearings."

HYATT ROLLER BEARING COMPANY
NEW.ARK DETROIT CHICAGO SAN FRANCISCO
HLNTINGTON PHILAPELPHl.^ PITTSBLRGH MINNEAPOLIS

WORCESTER BUFFALO CLEVELAND MILWAUKEE
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Consultation in Costs
THEIR CONSTRUCTION AND USE

FOR MANAGERIAL PURPOSES

WHY spend a lot of money in compiling
figures and get but little benefit therefrom?

WHY not have your engineering department
draw pretty pictures and not real usable designs?

W HY let your department heads work blindly

when they can just as easily work with facts?

WHY not release latent cost reducing forces

by proper use of cost data?

IT COSTS NO MORE TO HAVE USABLE COST
FIGURES, and to USE THEM. Why do otherwise?

A leaflet called "COST CUTS" is issued about every two
weeks, each &ivin^ art actual example of how some cost has
beert cut through using cost figures. These will be mailed
on request without any obligation whatever.

This service is within easy reach of smallest company
Full information on request

J. P. JORDAN
1725 PERSHING SQUARE BLDG. NEW YORK CITY

FANFOLDED
FORMS

For your

Underwood or Elliott-Fisher

Automatic Feed Billing Machines

With Better Printing

Delivered on time

AT LESS COST

Fanfolded and Interfold Forms

36r-369 PARK AVENUE
BROOKLYN, N.Y.

\fiyrleoc
SANITARY

Cfir.—Kidi} fir Vii

t

DRINKING CUPS
Particular people prefer Vortex Paper Drinking Cups

-for cleanliness, health and safety.

Every factory—every office-

is dispensed needs them.
-every place where water

Vortex Drinking Cups are made from a superior grade
of bleached sulphite paper, thoroughly saturated with
fully refined paraffine wax. Absolutely tasteless, odor-
less and sanitary. Compact, dainty, rigid and efficient:

will not collapse in use; waterproof for 24 hours.

Their low cost makes them the logical successor of the
old-fashioned community drinking glass or cup.

Write for complete description, prices and samples.

THE VORTEX MFG. CO.
421-431 N. Western Avenue

Chicago Illinois, U. S. A.
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The /ollouine manufac-
turers, many of them na-
tionally knoun, distribute
their products from Port
•Wuar k

:

A. A. Wire Co.

Armour Soap Works
P. BalUntme & Sons

Bcckwith Chandler Co.

Central Stamping Co.

Chaimers Chemical Co.

Com Products Ref. Co.

E. I. du Pont de Nemours Cn.

Fairbanks Co.

Gflchrist Co.

Heller Bros. Co.

Hooton Chocolate Co.

Johns-Manville Co.. Inc.

Keratol Co.

Menaen Company
Mono Service Co.

Murphy Varnish Co.

Nitrogen Electric Co,

Patton-Pitcairn Di\'ision (Pitts-

burgh Plate Glass Co.)

Rauchback Goldsmith Co,

Royal Electric Lab. Co.

Sherwin-Williams Co.

J. L. Sommer Mfg. Co.

L. Sonnebom & Sons

Spratts Patent. Ltd.

Sterling Leather Co.

United Colur & Pigment Co.

U. S. Leather Co.

Wesley & Winter

Westinghouse Elcc. & Mf«. Co.

Worthington Pump Works
Zeller Lacquer Co.

A Recognized Manufacturing

and Distributing Center
The advantages offered by Port

Newark to the manufacturer or

shipper are identically the ad-

vantages that he would secure by
locating in the heart of the metro-

politan center of New York.

There are the unlimited rail

connections (seven trunk lines);

the extensive highways; the deep-

water shipping facilities; the prox-

imit}' to the greatest cities of the

east; the advantage of being lo-

cated at the market center of the

world: and of being able to effect

distribution, by the quickest and
cheapest means, to the richest

primary markets of the nation.

And all of these advantages are

yours at I'ort Newark—in the

heart of New 'V'ork's harbor dis-

trict—at a fraction of the cost for

land or rentals that you would pay
elsewhere in the metropolitan area.

Some ot the greatest manu-
facturers of the country have al-

ready recognized the importance

of Port Newark in relation to their

business. The future expansion of

your business may be assured by
the proper location. Why not

consider Port Newark now.'

All the information you would
need in considering Port Newark's
possibilities for your business] is

contained in the comprehensive
free book, "Port Newark."' We
will gladly mail you a copy.

Write for it to-dav.

THOS. L. RAYMOND, Director
Department of Public Improvements Newark N I

PORT NEWARK
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Organization and Budgetary

Control in Manufacturing
By Thomas B. Fordham and Edward H. Tingley

THIS is a defiiiite explanation of fundamental

methods which can be applied in any manu-
l:Kturing enterprise, irrespective of industry or size, !is a

means to more profitable operation. The methods out^

hned cover: (a) the development of an effective organiza-

tion capable of carrying out a budget; (b) the preparation

of a budget providing for a certain percentage of profit on

the invested capital; (c) the carrying out of the budget so

as to seeure the realization of the predetermined profit.

Scales and Weighing
Their Industrial Applications

By Herbert T. Wade, A. B.

HERE is a volume of exceptional

value to executives of indus-
trial plants who may be responsible for the

jnu'chase and maintenance of weighing

ai)paratus. It describes and discusses the

many forms of such equipment now avail-

able and the various ways in which they

are profitably used by well-organized con-

cerns. As an aid to selection and use of

suitable devices the author has included

over a hundred illustrations, mostly half-

tones of weighing machinery. A distin-

guishing feature of the book is the stress

placed upon the relations of weighing to

control of plant operation, transportation,

and commercial transactions. As it is

intended for readers concerned with the

use and results of weighing apparatus,

technicalities have been avoided and funda-

mental principles are clearly stated along

with their specific applications to machines
of various tvpes and capacities. Just

published. 473 pages. Cloth. $6.00.

Exceedingly helpful chapters deal with the application of

the theory of organization to plants employing from .50 to

1.50 men, forecasting the future of the business, control

through the budget and balance sheet, and the analysis

of a business for the elimination of leaks. The book is

biised on the broad principles that underlie the practice

of successful concerns and should be in the hands of every

manufacturing executive. Just published. 333 pages.

Cloth. $3.50.

Planned Control in

Manufacturing
By WiLLIA.M O. LiCHT.NER

THIS new work discusses methods of controlling

the work of the productive departments by
means of comprehensive centralized planning, standing orders,

and a system of reports of the work done. The author discusses

the general plan of action, the qualifications of the personnel,

and the relation of planned control to other important aspects

of the work. Especially valuable is a detailed account of

how the methods were applied in a plant with fewer than
1.50 employees. Numerous cuts reproduce orders, forms, and
symbols used. Just published. 329 pages. Cloth. S-j.OO.

The Business of Railway
Transportation

By Lewis H. Haney, M.A., Ph.D.

IN this volume railroad transportation is dealt

with mainly from tlie standpoint of the shipper
rather than from that of the railroad. Theory is kept in the

background and the discussion centers chiefly about traffic

concUtions in the various groups, rate structures and tariffs,

and various traffic arrangements which a shipjier ma>- make
with a railroad. The material is pre-eminently practical and
brings out clearly the layout and traffic characteristics of the

principal railroads, rate-making principles, and other im-

portant traffic matters. Just published. 613 pages. Cloth.

$4.00.

Income Tax Proceclure—1924
EIGHTH ANNUAL EDITION

By Robert H. Montgomery, C.P.A., Attorney at Law

REFUNDS on tax payments, amounting to $123,992,820.94, were made

by the Treasury Department during the fiscal year ending June 30.

I'.CM. ^Iore than ten tliousand taxpayers received sums amounting to .SI,000 or over.

Tiresc refunds, largely due to court decisions, changed Treasury rulings, and similar cau.ses,

were made on accouiit of "illegal or erroneously collected ta.xes." Have you checked up

your returns with a competent authority, such as Montgomery's Income Tax Procedure?

This standard manual explains each .section of the law and points out how that section is

affected by the latest rulings, regulations, and covu't decisions. It is also invaluable for

reference throughout the year when income tax questions arise in connection with matters

(if policy or accounting procedure. 1000 pages. Cloth. $10.00.

i

»

The Ronald Press Company, Publishers, 20 Vesey Street, New York, N. Y
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For Increased and Improved Production

To maintain maxiniuni plant output, cacli productive unit must be kept at top speed, all the

time. Onh' the best machines, with maximum wear resistance, can stand this speed serv^ice.

Precision—over\-Avhere desirable in a liifih-duty machine—is fundamentally requisite in the

bearings, where" the heaviest friction load most usually be carried. For inaccuracies of small

moment at moderate speeds, manifest themselves at high speeds in destructive vibration, with

excessive friction and wear.

^'/siVRMA ' BALL BEARINGS
OPEN AND CLOSED TYPES

Experience has proved tliat those high-procision

units are preeminently adapted to concHtions

where maximum serviceability and freedom from

vibration are sought, under high-speed operation.

Tlie.\- have all the load-carrying capacity of any

hall l>earing, with a speed-ai>ility which no other

ball bearing possesses. They have long been the

standard bearings in all high-grade automotive

magnetos and lighting generators. And other

notably successful applications are wood-working

machinery, high-speed grinders, drills and other

tools, fractional h. p. motors and electrical

utilities, recording instruments, etc.

OPEN TYPE CLOSED TYPE

llvrrnMiMii!)
ROLLER BEARINGS
STANDARD AND SELF-ALIGNING

STANDARD

These high-precision, heavy-duty units aie de-

signed for conditions involving heavy loads,

shocks, jars and vibrations. They have all the

speed-ability of the best ball bearings, with a

nmch greater steady load-carrying capacity and

with a temporary overload capacity, as untler

shocks and in starting, which no ball bcariiig has.

Thev arc made in the same standardized sizes as

half bearings, and can be had in both standard

and self-aligning types—some of the latter being

wholly enclosed and lubricant-packed. "Hoff-

man" Roller Bearings have brought high anti-

friction liearing economies into the heavy-duty

Held where they were never before available. ENCLOSED SELF ALIGNING

yORmg" engineei-s will welcome an opportunity to work with yours, in apjilying

these high-precision bearings with a view to incre.ised production, greater power

saving, and reduced up-keep costs.

II mwrnmrn mwsoFMmw ww Mmmmw
flnablc /Ivenue L^ng Island City New York

BALL, ROLLER /IND THRUST BEiqRINGS
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Financing
Public Utility and Indus-

trial Corporations are

invited to submit their

problems to us when new
financing is under con-

sideration.

To those who are interested

we shall be glad to send
evidence of past success

in the underwriting and
distribution of bonds. Ask
for our book, "A Record
of Corporation Financing."

A.CALLYN^^COMPANY
ESTABLISHED 1912

CHICAGO
71 W. Monroe St., Phone State 5440

NKW YORK
MINNEAPOLIS

MIL'WAUKEE
BOSTON

Meets factory needs. Pressed from one sheet of cold

rolled steel— it can't crack, break or leak. No seams
to open. Lasts as long as your plant.

Factories, larfie and small, have adopted it for—
holding parts; catching steel shavings; catching oil

drip: delivery containers, etc.

Sold only dirt'ct from our factory to you
Comes in five sizes. 26-Kallon Kantainfr
wilt on lOdays' free trial, you pay express.

Use Kequest CouiK)n below.

Seamless*

[Kantainer
SEAMLESS STEEL PRODUCTS CO.

Mi v.iukc

SEAMl ESS STEEL PRODUCTS CO.
Dept.M-3, Milwaukee, Win.

Gentlemen: Please send Kantainer todays' free trial, as offered

Name _ _

Save Time and Labor

Use the

Merrick Conveyor Weightometer
Any material handled on a belt-bucket or pan conveyor fitted

with MERRICK WEIGHTOMETER is automatically weighed as it

moves along. The scale is always on the job^it makes no slips

—it's honest—and its totals at the end of the day are accurate

and they require no special attendant.

I
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No. 1

THE WASTE OF STANDARD PRACTICE
-/2-

l Roush Cor«J Bar 2W x IH'x 12
•t"a»t at S 35 p*r pound
Coat to machtDf (2 hours at S .80)..
OiTrhMd 100-;

Ri.<Yivin« V
' Bushing 6' Ions \ wvlfht 5.65 Iba. Waste 58.3"*- or a coit™ I 2 Bushins. 2- lon« / of «I «0 iwr pound tor fini.hrd brarim..

THE SAVING OF STEWART PRACTICE
— /3-

No. 2

•f -i' -fs' i'

Wctlu :
."iTEWART FINISHED CORED B.\R 2 i, • i 2* i U"
•Coal at % 50 per pound

Bw^u-in. .' * Bushing 6' lon« I. urishins 7.27 lbs. Was'c 7.74 % or a coot ol $ .54 perKecelMnc •, j Bu»hin« 2" Ions I pound lot finuhed bearinn
\ saving ol .^0 56*"^ of thf waste incurrrd whpn usinst 12' Rough Cored Bars

•Thrsc price figures are u«^d for comI»arali\-e purposes only.

13-Inch Bars!
Save S0% on Bars and Bushings

What Stevuart Bronx
MetaZ Is

Theperfectcopper-lead mixture that

will not segregate. Under successive

remeltings, the union of metals is even
closer. Sweats a little lead oi 600° F.,

lubricating itself. Will not score shafts

up to 1000° F. Melts at 1700° F.

Coefficient of friction very low. Made
in 258 stock sizes, finished all over,

in four degrees of Brinell hardness for

all bearing conditions— our standard
Grade "D" Metal is perfect for the

average bearing requirement. All solid

and cored bars 13-inch lengths!

That chart above tells the whole story! Bearings are generally made
in 2-inch or 3-inch lengths or multiples of those numbers, aren't they?
And in cutting off the bearings and finishing the ends, you lose some
of the metal, don't you?

As a result, you only get approximately 10 inches of bearings out of
a 12-inch bar. You can get 12 full inches of bearings out of a Stewart
13-inch bar.

Is it worth your while? Just study that chart. Stewart bars are fin-

ished all over. That not only saves you machining costs and metal loss
but insures you absolute uniformity in your metal. Stewart Brons is

the greatest copper-lead mi.xture ever developed. When we first brought
it out, it was bought because of its saving in the 13-inch size. Now it

is being bought as well for its service as the perfecl hearing metal.

JOBBERS! We have a great opportunity m a tew remaining ter-

ritories. We're showing big sales increase*. Write for particulars to

A. C. OLFS
7321 Woodward Avenue

Detroit. Mich.

STEWART MANUFACTURING
4503-86 Fullerton Avenue

Or communitrate direct with our nearest factory refrrejentaltfe

UNGER &. WATSON L. NELSON
I J66 S. Figueroa Street 820 N. Meridian Street
Lot .\nitcle9. Calif. Indianapolis. Ind.

C. W. ROOT J. FR.\NK L.\NNING &. CO.
57 Erie Street 327 First Avenue

Miiu-aukee. Wi«. Pimbunjh. Pa.

CORPORATION
Chicago, Illinois

J. FR.\NK LANNING
2 300 .Avenue A
Btrminithafn, Ala.

E. P. GRISMER
1982 E. 66lh Street
Cleveland, Ohio

Rearing Metal

The Perfect Metat for Bearings
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CHOSEN
Standard Oil Company ( Indiana) wanted their entire terri-

tory inventories figured quickly and accurately so they chose
Atlas Calculating Service. This work was done in their Chicago
offices in six days. In their letter to us they say:

"... the work accomplished by your people was
satisfactory in every way. . .

.'"

Atlas again proved itself capable of meeting any demand, and
can relieve you of the inconvenience, expense and risk of hiring

unproven operators, and of the confusion and delay of over-

working your permanent calculating department.

When next you need dependable figures available at a certain

time give us the opportunity of telling you more about such
service as we are equipped to render.

ATLAS CALCULATING SERVICE
19 West Jackson Boulevard

CHICAGO, ILL.

0-S DEPENDABLE
CRAWLING TREAD CRANE

IT GOES WHERE YOU
WANT IT TO GO

The many advantages of this

crane are detailed in a bulletin

which will be sent on request.

A poor road has no effect whatever upon
the general usefulness of this O. S. Depend-
able Crawling Tread Crane. It can be moved
easily to any position in your yard and its

exceptionally small turning radius makes it

doubly valuable in plants where space is at

a premium.

ORTON & STEINBRENNER CO.
608 SOUTH DEARBORN STREET

CHICAGO, ILLINOIS
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Piedmont Labor Proves
'^^' the Best in America

'T^HE Piedmont cities of North Carolina have been blessed, up to the present moment, with
*" an adequate supply of intelligent, native white labor. Manufacturers who locate here for

some time to come can count upon this same native stock for their help.

North Carolina was settled in the eighteenth century by sturdy Scotch-Irish and English
stock. Later came an admixture of German, Dutch and French families from the Northern
colonies. For two and a half centuries, these people have lived a rural, religious, simple life.

They are independent of thought and action, they are opposed to socialism, communism or
syndicalism, and have no time for agitators.

These are the people who have made the Southern factory efficient.

The manufacturer who locates on the Piedmont Plateau finds many other advantages. He is

amid the cotton fields and close to the other raw materials of farm, forest, mine and fishery.

Linked together in one great system, the hydroelectric power stations of the Southern Power
Company all over the South furnish a service that is never interrupted.

The country is in the exact middle of the East and has good rail connections with all of the
great markets.

Best of all, the climate is equable, without extremes winter or summer, and outdoor life can be
enjoyed the year around. It is a climate most conducive to the health of both worker and manu-
facturer and a big factor, therefore, in the success of industrial plants. A person who lives anywhere
in North Carolina is close to famous summer resorts and winter resorts, the best of hunting and
fishing.

Cities of Leadership

HIGH POINT—Second Greatest U. S.

Furniture market. Million dollar Southern
Furniture Exposition Building, six acres

cf floor space, largest of its kind. Value of

annual products, S30.000.000. Has an
industry to every 170 people, more than
knoM^'n in any other city of its size. Esti-

mated population. 25.000. Eighty per
centtown their own homes. Teirtile in-

dustry almost as great as furniture indus-

tr>*. 940 feet elevation. Mean annual
temperature, 58.

GREENSBORO—World's greatest denim
production. Largest exclusively canton
flannel industry. Insurance center of the
South—four life companies and four fire

companies have home offices. Greensboro
cotton merchants buy one million bales

cotton annually. Same quantity spun
within 75 miles. Noteworthy business
men's city government. Elevation, 843
feet. Estimated population, 48.000.

CHARLOTTE—Distributing center for

two Carolinas. A railroad center. Home
of the greatest hydroelectric power de-

velopment in the country—the Southern
Power Company. Center of Southern
Textile Industry—737 mills within 100
miles, operating 10.000.000 spindles.

Estimated population. 65,000. Elevation,

780 feet. Annual mean temperature. 60.

Has 200 sales headquarters or branch
houses for distributing goods.

WINSTON SALEM—Originally settled.

1766. by a Moravian colony seeking ideal

agricultural and climatic conditions. Ele-

vation. 893 feel. Estimated population,
75.000. World's greatest tobacco manu-
facturing city. Pays more tobacco tax

than any state. Country's largest manu-
facturer of men's knit underwear. Small-

est city tax rate in the state. Leads South
in making of tires, wagons, woolen goods.

Third c'.ty in the South in value of manu-
factured products. Pay-roll. $20,000,000.

All these four cities hav** unlimited power.
ample native white labor, almost no
foreign-born population. 6ne. new, modem
hotels, country rlub?. high-class educa-
tional institutions, wonderful climate,

permitting outdoor life the year around;
close proximity to famous summer re-

sorts and winter resorts.

%^ PIEDMONT PLATEAU
'iVorkhench ofcNorlh Carolina

A letter to each of the cities listed below will

bring all of the facts and data that a business
man would require.

% PIED/MONT CITIES
.\ddrcss Chaiiibt-r of Commerce

lliph l'«iiiit (liarlDtlc

(jrconsboro W iii^tuii-?>alctu

Norlli C.ar<iliiia
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Announcing

Ronographs
WITH this announcement, The Ronald Press Company introduces a new

series of moderately-priced, quick-reference manuals. This series, the

first 30 titles of which are now available, will undoubtedly take its place as

one of the most definitely helpful services to the business field ever undertaken.

These new publications we call "Ronographs. "* Each one is a handy
volume, 5x7 inches—a complete, self-contained, and independent unit. In 100 or

more pages it brings together for intensive use by individuals and organizations

all the practical information required in handling one specific problem.

•km mr
:

'hum
?)•

^,<fKk\<

Ronald

• Trude MurU rpRist'-'rcd.

Working Data on Individual Divisions

of Business Practice

Much of this material is not otherwise obtain-

able in published form. In presenting it in

these convenient units, Ronographs fill a sharply

defined need.

In its full development the Ronograph series

will extend to all subjects of broad common
interest to commercial and industrial organ-

izations. Titles will be added month bj" month.
The first group to be published is given on
the opposite page.

The Ronograph Idea

When a problem comes up in your work, a Ronograph
on the subject will give you a direct, thorough, concise

study of the whole matter by a man especially qualified

by experience to advise you. This means to you a great

saving of time, effort, and e.\pense.

Whether j-our business is large or small you will find

Ronographs invaluable for personal use or for distribution

among employees. They save .you the labor of working
out everything from the beginning. They stimulate

constructive thinking by giving you fresh viewpoints.

They extend your grasp of details to matters not covered

by your personal experience.

More Detailed Help Than Ever Before

Whether your difficulty is analyzing a cretlit state-

ment, deciding on a depreciation policy, organizing a

stenogi'aphic departmenf , training a sales force, or anj' of a

<>K£) The Koiiald Press Company

I

I
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The New, Direct, and Reliable Way to Solve

Problems of Policy and Method

lumdreil similar luutttMS, a Honograpli will Kive you ovorv

essential detail in the form in which you'd like to have it.

Hononiaphs will also aid you in (juiekly preparing stand-

ard practice manuals. In some cases they can lie used

almost verhatim. In others their usefulness can he com-
pleted l>v the addition of sjiecial instruction.

Ronographs are especially valuable in clarifying tech-

nical points of business practice on which you need expert

counsel, a.s on the correct wording of a contract, or on a

special point in accounting.

Supplement Works on Principles

The series of Ronographs supplements and supports

the many books on general principles now universally

consulted in business.

The larger, general works deal usually with funda-

mentals; they must neces.sarily limit their treatment of

details. Ronographs take up whore these volumes leave

off, each giving a 20,000 to :i0.000 word discussion of an

individual topic. A suitable selection of them will place

within reach of the members of your organization just the

information needed on questions of ev'eryday practice.

They can be used singly or in groups in studying a problem,

organizing a process, or working out a procedure.

Designed for Convenience in Use

The size of these handy, cloth Ijound volumes— .5 x 7

inches—makes them fit the pocket conveniently. The in-

dex makes them easy to consult.

The content is concise and specific, the style of ex-

pression terse and straightforward. Charts and diagrams
are given as needed. Technical language is freely used

where familiarity with it may be a.ssumed,and where clear,

accurate exposition requires it.

Sold on a Make-Good Basis

Your purchase of any Ponograph is final only after you
have satisfied yourself that it contains the informatioii

you want. You can ord(>r by niunber. Just circle on the

order form at the left the number by which the titles you
wish are listed. Then .send the form to us with your
remittance—$1.25 for each book ordered, or .$1.00 each if

you order a mininmm of six copies. Postage will be pre-

paid. Your money will be refunded for any books found
unsatisfactory and returned within five daj's.

20 \ esey Slrtel, .New York, N. Y.^>o

lllllllllllllllllllllllllMllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllllltlllllllllM

USE THIS ORDER FORM

Ronographs Now Available

1. ("rctlit Lcltcrs~Z)iiii/i

2. Collection Letters—DuHn
3- Business Mail

—

BUitkman
4. Filing Methods— iraibr«

5. 500 Answers to Sales Objcctiona

—

OQrs
6. Analyzing Credit Kisks

—

Brevster

7. Elements of Bond Investment

—

Snkcltki

S. Organizing the Stenographic Department

—

GuUoicau

U. Report Writing

—

Fitting

10. Profitable Management

—

Sickohon
U. Finding Vour Job

—

Shidle
12. Creiiit Insurance

—

Ackerman
\'S. Inlliiencing Men in Business

—

S<ott

14. Statistical T>-pewriting

—

Brovn
lo. The Art of Investment

—

Gaines

16. Newspaper Accounting

—

SirindtU

17. Borrowing from Your Bank

—

Paitmon
18. How to Vsc the Dictionar>'

—

Flahfrty

19. Twenty Twenty-Minute Lessons in Bookkeeping

—

Bfa^h
20. Cash Records

—

AUman (June>

21. Accounting for Surplus

—

Pinkrrton (July)

22. Selling by Mail—Bfan/iilei/ (July)

23. Sales Records

—

AUman (July)

24. Estate .Accounting

—

GtM^u (July>

25. I'se of the Telephone in Business

—

iicammrU (JuK

26. Cost Accounting Vomys—Konopnk <.\uffust1

27. Organizing the Credit Departtnenl

—

Hallmnn t.\ugus-'

2>i. Dopreriation— Kfjtfrr (.\ugU9t)

29. B:\nkruptcy

—

Brnrstrr (.\uRust>

30. F.Mipl.>yment Records— Birt/r» (Angus!'

$1.25 each. 6 or more titles, $1.00 each.

Send me postpaid the Ronographs. the numbers of whir

I have circled abt>vc. I enclose $ in fi/'

ment at the rate of $1.25 per volume ($1.00 per v

six or more are ordered > Should I return any or a.

aatisfaetorj- within five days after recei\-ing them, .x

understood that you will refund their purchase price •

Name (plMJ^* print)

Firm . I''-

Businr«s Addrnut -

City. .

Home Addrms
(7*« br filU6 in if you iranf RonoQraph» «#fif to irvur rrMident*

Signature

*// tht numbev of Rono-trapttM rttained is I<m than nr
refund tiiUhi madt aftrr doiluitton for lAr««04 tKtrHt€of$t.i
prr M>/ume.
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For Qeneral and Cost Accounting

The RemingtonTwin-Cylinder
Accounting Machine

Offers Some Exceptional Time and Cost Saving Advantages

The above illustration shows this machine equipped for

combined Accoinits Payable L,edger and Dcpartnioital Purchase

Journal woj'k. This is one important iield of work where cost

may be reduced and accuracy increased. The credit is posted

to the ledger or voucher and charged to proper department

or expense account-ALL IN ONE OPERATION.
This method keeps e\ery account perpetually posted and

balanced, thus eliminating all necessity for a voucher record

or register. No end of the month peak load. It also eliminates

complex analyses of accoimting records, for all necessary detail

is written with each entr\' on every account.

The Remington Accounting Machine combines all of the

features essential to successful mechanical bookkeeping. Its

complete adaptability fits it for each and every indi\idual

requirement. A demonstration on your o\\ n work is yours for

the asking. No obligation iii\oKed.

REMINGTON TYPEWRITER COMPANY
Accounting Machine Department

374 Broadway, New York Branches Eieryti'here
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Firtt Edition 1921

Second Edition 1922
Third Edition 1923

COST ACCOUNTS
By GEORGE HILLIS NEWLOVE, Ph.D.

C. P. .A., Illinois

.Associate in .Accounting, Johns Hopkins University; Member,
National Association of Cost Accountants; Formerly,

Lecturer on Cost Accounting, Graduate School of

Business Administration, American
University.

iSj pages, syi X Syi, $S illustrations and forms.

$2.$o net, postpaid.

Many books have been written on cost accounting theory,

but here, at last, is truly a monumental work on the funda-

mentals of cost accounting technique! A manual on the
" how " of cost accounting for students and for practicing cost

accountants who must train their assistants.

The lectures emphasize in about 32 study hours the funda-

mental controls upon which all cost accounting is based by
illustrations which trace through the books and forms the

records for material, labor, overhead, and finished goods.

The problems, by minimizing the non-cost transactions,

completely cover in about 96 study hours the factory accounts

and records under the special order, process, and estimating

cost systems. The keys to the solutions, without aiding in

obtaining the complete solutions, simplify the location oferrors.

Descriptive literature sent upon request. Afoney

refunded if book is returned within 5 days.

The White Press Company, Inc.

Departmental Bank Building

Washington, D. C.

Made for maximum service
not merely the average

Fit 34I.Scrrived. Ouiifc
Opening Bronze Globe
Valve, standard pat-
tern, with lever han-
dle. Can be furnished
with hand wheel when
so ordered.

A time and

money-saver
The Jenkins Quick Opening Valve

saves time. It also prevents waste and
saves money.

It cat\ be opened wide in about one-

quarter the time customarily required

—and closed just as quickly. For this

reason it is an ideal valve for all water,

air, and steam lines where a quick
opening is required.

In ordering be sure to specify the
service for which the valve is desired.

At supply houses everywhere.

JENKINS BROS.
80 White Street New York. N. Y.

524 Atlantic Avenue Bo-iton, Mass.

133 No. Seventh Street ... Phiad -Iphin. Pa
646 WashinRton Boulevard. . . Chicaso. 111.

Always marked with the Diamond

£[enkinsYalves

,
ANij

^fCOUNUNG

Handbook

MLDUfF

Audilors and Accoiiiilaiits
\'oa now have in hook form a roniprdiensive arrangement of

profes-sional working material in auditing and accounting.

It contairb;. in eoiK'i.se, satisfying anti easily-iL^ed form, all pro-

cedures, tables. dige.«ts, schedules and relevant rules of professional

practice needed by the auditor and accountant on the job.

Just off the press!

Aiiditiiiir and Accounting
Handbook

By Frederic W. Kildcff. C. P. A.

S1.3 pages, 0x9, flexible, $6.()0 net, postpaid.

This book presents professionally important and reliable refer-

ence information to meet the every-duy requirements of auditors,

accountants, industrial engineers and corporation officials and
executives. It is intended as a guide book—a.s a working tool.

Most of the materia! is presented in the form of tables, .schedules

ami digests and has grown out of actual daily practice.

This handbook brings you
The most complete set of instructions yet published for auditing

on inventory—that balance sheet item most easy to "juggle." and
the valuation of which is hardest to verify. Over one hundred
comprehensive schedules required by the accountant in his daily

work. These schedules will save much time in the preparation of

working papers. Over 1,200 vital points carefully classified under
52 major di\nsions, to help investigators and examiners in making
an outline for a plant survey. Over UOO pages of the mast com-
prehensive collection of tables and classified data yet presented to

the accounting world in book form. The most elaborate treatment
of pro[)erty classifications yet published. A comprehensive list

of accounting and control forms for industrials.

Eleven sections of essential professional data
The following section headings of the book indicate its scope

—

I—.\uditing. II—Schedules. Ill—OutUne for Plant .Sur\-oy.

I\'—Inventory. V—Property Chissifications and Records. VI

—

Depreciation. VII—Financial Statements and Forms. VIII

—

Accounts and .Accounting Form-;. IX — Mathematics. X —
Tables and Miscellaneous Accounting Information. XI—Federal
Taxes.

Slip a copy into your Itai; fur ton tiays free
.Send just the coupon and a copy ol tins new handlMKik will Ije

sent to vou for ten davs' free examination.

M<<.ra\^-Ilill

Free Exuiniiiatioii <!oii|>on

M<i|{ \W-1III.I. UOnKCO . I N"C, 370 Seventh Avenu-. SewY.irk. N. V
Ymi nmv -end me nn 10 da\-«' approval KII.I">l'l'r -.AUDITING .\ND

.VCrorN'riNG IHNPnOOK. MOi) net. pv.'p.si.l I acree to pay for

thus boo'^ or return it poatpaid within 10 days o( r- -^•- p*

Signed
, PI...,.., Pi.:.,. ^

.\ddrcM

Name o( Company .

.

OSieial Poaition .

(Rooka aent on approvml to retail ctutomen in the U. S. and Canada
only.' .Adir. G-I-H
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The Complete Line of Office Equipment

i9
l!i

Transfer Files
ERE are qualities you'll find

in AUsteel Transfer Cases:Ĥ
•« Greatest possible inches of

capacity ^jing space.

Cx„„_,rtxL_ Absolutely rigiJ. No dis-

OlrCIlglll tortion regardless of height.

. ...^^y,^ Compact, neat and
Appearance— baked e„amel finish.

id ver-
feed fire.

»-» . _j.j„_ Keeps out dust am
Protection— „i„. ^oes not fee

TTtSlifv Conveniently grouped, verti-
*-'liniy cally and horizontally.

Shelving, Files. Desks, Transfers, Safes,

Counter- height Sectional Cases, Accessories and SupfHes

THE GENERAL FIREPROOFING CO.
Youngstown, O. Dealers Everywhere

No-Over-Flo

Sponge

Cup

Just what the name implies ! No slopping

nor splashing over on furniture and papers

when sponge is pressed— inner chamber

takes care of overflow. Handy, neat, firm

and solid. Only $1.25 complete.

TRY
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28,000 Copies

In Daily Use

Ronald

HAUDBOO^

Accountants'
Handbook
SINCE its publication last November more than

28,000 copies of this Handbook have been pur-

chased by men in every type of position. It is

easily the most important work in many years to those

concerned with accounting. Big concerns and busy
officials everywhere are finding it as necessary to the

modern office as any piece of labor-saving equipment.

Assembles Basic Data on All Subjects

Accountants Meet in Their Daily Work
Rusinoss has loiifi iiccdeil a work of this character. It contains

lt)75 pages, divided into thirty-three sections, each devoted to a

subject of essential interest in accounting practice. It covers ade-

quately, not only accounting in its principles and applications, but

also finance, management, law, banking, office methods, and allied

activities.

Material to Which Officials and
Managers Will Continually Refer

For corporation officials, department chiefs, bankers, lawyers, and !

Pill with accounts, this Handbook brings together reliable information
all who

deal with accounts, this Handbook brings together reliable information on just

the things that are likely to come up in connection with accounting work. The
compilers have worked through all authorities in the field, selected the best data

to be found, and prepared a truly remarkable collection of tested principles and
procedure. Practical charts and forms, tables, rules, and definitions abound
.^11 material is exhaustively indexed.

The Accou.ntants' Handbook is printed in clear type

on thin, strong paper and made up in durable, flexible

binding with patented unbreakable back. Pages gilt edged

and of size, 45^ in. x "'4 in., that makes volume most

convenient to handle and carr>- about. 1023. (ISth print-

ing, 19S4-) 1675 pages. S7.50.

What Users Tell Us

"Have Purchased 250 Copies"
"We think so well of it that wc have

purchased more than 250 copiea tor the use
of our organization."

—

Lybrand, Rot* Hrot.
it MonUjomery, Accountants and AuditorSt
\cw York and othrr cities.

"What Kent Is to En^neer'*
"A splendid hook containing a wonder-

ful amount of information well arranged
for ready reference. It is to the accountant
what Kent is to the engineer."

—

Frank S,
FooU, Comptroller, Franklin Railieay Supply
Co., NeiP York.

"One Not Sufficient**

"We recently purchased a copy but find

it so valuable that one is not sufficient for

our needsi. I do not see how any accountant
or office force can get along without this

book."^7. F. Hoffman, Auditor. Packard
.\[otor Car Co. of .V. >'., Xnr York.

The Thirty-Three Sections

Business Law
Mathematics (with Tables)
Corporation Organisation

Corporations
Net Income and Surplus
Financial Statements

Inventories Cla&sitication Reports
Commercial Banking and Bank Credit

Depreciation Coat Accounting
Audita and Working Papers

Good-will Finance Valuation
Statistics and Graphics

Installations Fiduci&rios Consolidations
Bankruptcy, Insolvency, and

Receivership
Office Appliances Public Utilities

Economics Management
Professional

Credits and Collections
Municipalities Foreign Exchange

Accounting Principles
Taxation Office Practice Cloesary

' Use Thi» Order Form ^^^^^"

Send for This Handbook on Approval

No office, no accounting, irciisurt-r's. i-r cr<^lit dopartment ia complt-le

without this reference manual. Kill out and mail the order form at

the right and wc will mail you a copy postpaid on approval. Test it

out in your work for five days. Then, within that time of its receipt,

send xis J7..V) in full payment or return the book. This price is amai-
ingly low for the tremendous amount of useful information you receive

Mail the order form today to

The Ronald Press Company
Publishers

20 Vesey Street—New York, N, Y.

THE RONALD PRESS COMP.WY
20 Vesey Street, New York, N. Y.

Send mr |)oj'tj)aid a ropy of the .\ccorNT.\NTs' Hani>-
BooK. Within hvc days after its receipt, I will send you

j $7..50 in full payitient, or return the bixik to you.

I Name (Please Print).

I

I
Business .\ddress

j
Finn

I
Position.

I

I .''ienafun'
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Pledged to Make an Organ
of Free Public Opinion

A. B. P. Standard No. 3

"To eliminate, in so far as possible, his personal

opinions from his news columns, bu t to be a leader

of thought in his editorial columns, and to make
his criticisms constructive."

'TT^HE publisher of this paper together with other members of the

•^ A. B. P., Inc., has subscribed to this Standard. He has subscribed

to nine other standards also, covering every department of business

paper practice.

Business papers of the class of MANAGEMENT AND ADMINISTRA-

TION do not just happen. They must be built upon a solid foundation

of correct principles, and operated with skill, with intelligence, and

with the interests of the field as a whole as the main objective.

We do not believe that a publication which is a personal prop-

aganda sheet, or which is forced to function within the narrow

limitations of one man's ideas and prejudices, can attain to the

stature demanded by the progressive business and professional men

of the country.

In any event there is no place for such a paper within the

ranks of The Associated Business Papers, Inc. Our type of pub-

lisher must be open-minded, quickly responsive to every need

of his field, and faithfully report the news without bias.

He should not hesitate fearlessly to attack evils, and he

should be just as ready to support every beneficial movement.

He will not be content to merely reflect opinion, but he will

have the capacity to crystallize and lead opinion in the right

direction.

In short. Standard No. 3 means that the A. B. P. publisher

must be the highest type of public servant—and he is.

I

I

THE ASSOCIATED BUSINESS PAPERS, Inc.
JESSE H. NEAL, Executive Secretary

HEADQUARTERS: 220 WEST 42nd STREET NEW YORK CITY

I

I
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Professional Counsel

WALLACE CLARK
management engineer

gantt methods

50 W. 12th St. New York

HUBERT E. COLLINS
CONSULTING ENGINEER

Design - Construction Operation of Power
Plants.

Heating and Ventilation.
Consuttation. Investigations and Reports,

Valuations. Research. Maintenance
Department Organization.

Wuiston Building UTICA. N Y

WALDO S. COULTER
CONSULTING ENGINEER

Treatment of factory waste liquids and »ew
ages to prevent nuisance or stream pollution.

Examinations, reports, estimates, testi. plans

and supervision of construction and operation

114 Liberty St.. New York

G. CHARTER HARRISON
ASSOCIATES
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Go Down
Cellar!

And Look At ToiirJVashing Machine.

If it is a recent model you are likely to find that certain

parts ifhich a Jew years ago icoi/ld have been iron or alum-

inum castings are note "pressedfrom steel instead.''

-We studied for The Gainaday Electric Company the pos-

sibilities ofpressed steel for their uringer-housing. Our engineers developed

a pressed steel ivringer-housing vohich had eight distinct advantages over

the cast aluminum housing it replaced:

For instance-

Ik

\

3

I
4

^

/. 20<^e saving in cost

2. Increased production

J. Greater strength

^. No breakage

J. Smoother finish

6. Greater similarity of

parts

J. Absolute uniformity

S. Elimination of costly

••:achining operations.

•/ frtittd iitti Hring-
tr Hauling that gaintd
tight finti •/ laving

ftr th$ GAJSADAV
H^ringiT.

Your product may not be similar to a washing machine but the advantages of "press-

ing it from steel instead, " may be Just as great or greater for you. There's an easy,

costless way to find out.

The Way We You're interested. You tell us so, perhaps sending a sample
part or bluQ-print.

f^f\ A Jjfk'lff Jf ^Mii-n convenient for you one of our consulting engineers goes
\jU i^UUlII/ 1L to your plant for consultation. He knows pressed steel redevel-

opment from A to Z. He belongs to our highly trained statt'of redevelopment pioneers.

He works with facts. He has helped put through scores of successful redevelopment

jobs on a great variety of problems. He gives you the benefit of knowledge gained

through years of specialization in redesign.

Behind him is a great modern plant l;)cated in the heart of the steel district with com-

plete facilities for producing the most intricate pressed steel parts— large or small.

lie studies your problem in this way:

Can the cast parts used in your product he pressed from steel instead?

If not, can they he redesigned to permit pressing from steel instead?

Would pressing from steel instead create any advantages in the product and secure

savings in production and shipping?

If pressed steel will not be useful he
frankly tells you so and you are in no
way obligated.

If he finds pressing from steel instead

will be an advantage to you our engi-

neering department immediately

replacement.

Drawings ofproposed designs are sub-

mitted without obligating you.

On your approval, our force of die-

makers and press men start the actual

work of pressing it from steel instead

for you.undertakes the development of the

This unusual service is at your disposal NOW.

THE YOUNGSTOWN PRESSED STEEL COMPANY
I'ionerrs in I'rraed Slrrl Hedevrlopmtnt

Warren, Ohio
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Electric Wires and Cablet

General Electric Co.

Elevating and Conveying Ma-

chinery

Brown Hoisting Machinery Co.

Industrial Works

Engineering Supplies

The C. F. Pease Co.

Engineers, Consulting and Effi-

ciency

Bigelow, Kent, Willard & Co.

Collins, Hubert E.

Coulter, Waldo S.

Harrison, G. Charter, Associates

Hopf, H. A.. & Co.

Hoopes, Penrose R.

Jordan, J, P.

Richards, W. B.. & Co.

Van Ness, Frank W., and Asso-

ciates

Engineers. Designing

Collins, Hubert E.

Bigelow, Kent. Willard & Co.

Engineers, Industrial

Oark, Wallace

Collins, Hubert E.

Hoopes, Penrose R.

Richards, W. B.. & Co.

Robert-Pettijohn Wood Corp.

Van Ness, Frank W., and Asso-

ciates

Engineers, Management

Clark, Wallace

Collins, Hubert E.

Harrison, C. Charter, Associates

Hopf, H. A., & Co.

Richards, W. B., & Co.

Van Ness, Frank W., and Asso-

ciates

Expanded Metal

Youngstown Pressed Steel Co.

Factory Management Systems

Harrison, G. Charter, Associates

Factory Sites

Piedmont Cities

Port Newark

Filing Equipment

General Fircproofing Co.

Financing, Corporation

A. C. Allyn r,i.

Flooring, Open Steel

Irving Iron Works

Flooring, Ventilated

Irving Iron Works

Freight Handling Machinery

Brown Hoisting Machinery Co.

Industrial Works

Gages, Measuring

Norma Co. of America.

Gas and Gasoline Engines

General Electric Co.

Gearing

General Electric Co.

Generating Sets

General Electric Co.

Irving Iron Works

Grating, Area, Sidewalk, etc.

Irving Iron Works

Gratings, Steel

Irving Iron Works

Grinding Machines

General Electric Co.

Hammers, Steam

Industrial Works

Heating Apparatus, Electric

General Electric Co.

Hoists, Manual, Electric

General Electric C».

Instruments, Recording

General Electric Co.

Insulation, Electric

General Electric Co.

International Tlcketograph

Tabulating Machine Co., The

Inventory Control Service

Tabulating Machine Co., The

Management

Hopf, H. A.. & Co.

Richards, W. R., & Co.

Map Tacks

Moore Push-Pin Co.

Motors, Electric

General Electric Co.

No- Over-Flo Sponge Cups

Sengbusch Self-Closing Inkstand

Co.

Office Equipmemt

Remington Typewriter Co.

General Fireproofing Co.

Piece Work Pay Systems

Tabulating Machine Co., The

Pile Drivers

Industrial Works

Pipe CoUs

The Superheater Co.

Power Transmission Machinery

General Electric Co.

Hyatt Roller Bearing Co.

Pressed Steel Parts

Youngstown Pressed Steel Co.

Production Control Service

Tabulating Machine Co., The

Production Management Engineers

Cooley & Marvin Co.

Scovell, Wellington & Co.

Publishers

McGraw-Hill Book Co.

Ronald Press Co.. The

White Press Co.

Radiator Traps

Sarco Co., The

RaU Sawf, Portable

Industrial Works

Recording Instruments

Calculagraph Co.

Service Recorder Co.

Rheostats, Motor

General Electric Co.

Roller Bearings

Stew.irt Manufacturing Corp.

Roller Bearings, Tapered, Plain

and Babbitt

Hyatt Roller Bearing Co.

Stewart Manufacturing Corp.

Sanitary Drinking Cups

The \'(>rtex ( nnipany

Scales

Merrick Scale Manufacturing
Co.

Scrapers, Cable Drag

Industrial Works

Seamles* Steel Containers

Seamless Steel Products Co.

Shafting Bearings

Hyatt Roller Bearing Co.

Stair Steps, Salety

Irving Iron Works

Stampings

Y'oungstown Pressed Steel Co.

Stokers

Stoker Manufacturers Associa-

tion

Westinghouse Electric & Mfg.

Company

Superheaters, Steam

The Superheater Co.

Superheaters, Locomotive

The Superheater Co.

Superheaters, Marine

The Superheater Co.

Youngstown Pressed Steel Co.

Systems, Business

Cooley & Marvin Co.

Ernst & Ernst

Scorell, Wellington & Co.

Tax Service

Cooley & Marvin Co.

Ernst & Ernst

Hedrick-Garrett-Adelqutst

Scovell, Wellington & Co.

Time Recorder

Calculagraph Co.

Time Stamps

Calculagraph Co.

Transformers

General Electric Co.

Traps, Steam

.Sarco Co., The

Truck Platforms

Youngstown Pressed Steel Co.

Typewriters

Remington Typewriter Co.

Turbines, Steam

General Electric Company

Valves

Jenkins Bros.

Valve Fittings

Jenkins Bros.

Valve Discs

Jenkins Bros.

Voltmeters

General Electric Co.

Welders, Electric Arc

General Electric Co.
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Your books can be kept right

when time cards are exact
E\TN the most elaborate and careful

system of bookkeeping must show a

loss in your balance sheet if your
labor costs are incorrect. If there is

leakage in production costs your
profits suffer.

Give your workers an old-fash-
ioned time card and pencil and, to

say nothing of dishonesty, neglect
alone will cause errors in the entries.

Procrastination often delays entering

working time till the day's end ; then
the time card is filled by guesswork.
The Calculagraph is an absolute

protection against lost time, lost

motion, lost money in manual labor.

It stamps the time of beginning and
ending each job, with automatically
printed total of the time elapsed.

For complete information, ask for

booklet, ''Elapsed Time Records,"
free on request.

THE CALCULAGRAPH CO.

56 Church Street New York City
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L
A prominent power plant engineer recently

said
—

"W.e have quit buying boilers by the horse

power. Now we only buy pressures."

The accompanying diagrams indicate to some
extent what he meant. They show the progress

and tendency in average boiler sizes, pressures,

furnace volumes, turbine capacity and steam

temperatures from 1900 to 1924.

Progress and tendencies of steam pressures and temperatures
compared with boiler designs.

As a matter of fact this engineer's statement

was not quite complete. If he had said ''We

buy only vapor pressures and velocities," it

would have been more conclusive.

Like most of us, he was probably thinking of

the turbine as the principal prime mover in the

modern power plant. In a turbine the velocity

energy of vapor is converted into energy of

rotation. Heat is only incidental as the means

of producing the requisite volume of vapor under

sufficient pressure to give it velocity energy

when the pressure is released and the vapor

expands.

The vapor he had in mind was water vapor

and he knew that if he had it under high pressure,

it would expand into a larger volume and go

through the turbine faster.

He was certainly not thinking about vyater or

he would have modified his statement in some

such way as suggested above.

Let us suppose the water vapor he was thinking

of was saturated steam at 215 lb. gage pressure.

The volume would be 2 cu. ft. per lb.

CO
But saturated steam will condense when it

comes in contact with anything that absorbs

heat as do the metal turbine parts.

If we go the limit and assume that all the

steam condenses instantly on entering the tur-

bine, the volume as water would be only 0.02

cu. ft. per lb. Under these conditions, the velocity

would be negligible and the turbine would be

practically a condenser instead of a prime mover.

He was certainly thinking of buying something

under pressure which would remain a rapidly

moving vapor during as great a part of its travel

through the turbine as practicable.

He was thinking' of and bought superheated

steam at 215 lb. gage pressure with 150 deg.

superheat because he knew that he would have a

volume of 2.5 cu. ft. per lb.; that the steam would

remain a vapor until it gave up its superheat;

that he would save 15% in the amoiuit ot steam

needed and consequently require a smaller con-

Progress and tendencies of steam pressures and temperatures
compared with turbine designs.

denser; that he would save 6% in fuel; that the

steam would go through the high pressure stages

of the turbine free from water which erodes the

turbine buckets and reduces their efficiency and

life.

These are but some of the reasons why super-

heated steam is essential in power station designs.

The engineers of The Superheater Company,

17 East 42nd Street, New York, are prepared to

go more fully into the matter of superheating

steam with those interested.

i

82,000,000 HORSEPOWER EQUIPPED IN LOCOMOTIVE, STATIONARY AND MARINE SERVICE
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